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RUNCORN-WIDNES HIGH LEVEL BRIDGE 
Cofferdams of 

Frodingham Section No. 2 in lengths of 30 feet. 
Mott, Hay and Anderson, Westminster, London. 
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NO OTHER COMPRESSOR 
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, —piston or rotary—delivers so 
much air for its size and weight 


Compare the 
difference in size 
between the 
VT4 and an 
average rotary 
compressor 


in the 125 
c.f.m. range. 


125 cfm 





PACKAGED POWER IN THE ATLAS COPCO VT4— 
THE WORLD’S LIGHTEST [50 c.f.m. COMPRESSOR 


The VT4 is over 20°, lighter and 25°, 
smaller per c.f.m than any machine, 
piston or rotary, in its range. 

Lighter and smaller than some machines with a 
free air delivery of only 60 c.f.m.—the VT4 has 
taken power weight ratios into a new dimension. 
Powered by a Deutz diesel engine the VT4 gives 
an unequalled c.f.m./h.p. ratio, with fuel eco- 
nomies which offer a saving on any contract. 

The VT4 is the first of a series based on major 
changes in design and production methods. For 
example, it is the only machine with a single 
welded unit, which incorporates the crankcase, 
bellhousing and cylinder ducting. 

Basic simplicity in design eliminates maintenance 
and overhaul problems—local mechanics any- 
where can service this machine. 





Unscrew one nut and all four valves in the low 
pressure cylinder can be removed. Loosen three 
bolts and the complete engine-compressor unit 
lifts out. 

The VT4 is 100 % air-cooled—starts on the button 
and works with equal efficiency anywhere in the 
world. 

The VT4 is easier to load with its low weight and 
built-in lifting eye—easier to tow with its two 
wheels and torsion bar suspension. 

Manhandling on site is a simple operation with a 
machine weighing less than 21 cwt. and fitted 
with a pivoting nose wheel. 

All instruments and controls are operated from a 
central dashboard. 


THE NEw WE 4 











The VT4 is compactly assembled under a canopy 
which can be completely stripped in a few minutes to 
give maximum access. 


oe Pee rs line 





Sttlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Contact your local company or agent, or write to Atlas Copco AB, Stockholm 1, Sweden 
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With almost a Century of 
pumping experience to 
their credit, Tangyes 
Limited are able to offer 
a ready answer to most 


pumping problems. 


TANGYES LIMITED, PUMPS DIVISION, SMETHWICK, BIRMINGHAM, ENGLAND. 


ni wre 7" 
j «s 
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BRANCH HOUSES AT LONDON ‘ MANCHESTER : GLASGOW 
AD.3 


ROAD and RAIL WEIGHBRIDGES 
UR 0? 


Ct your dentce® 


Built to give years of trouble free 
service Duros Weighbridges embody 
all the latest improvements in design 
and construction and are the result of 
over 70 years experience in this field. 





7. 








IIlustrated brochures fully describing 
these machines are available—write 
for one now—without obligation. 


Asuworty Rossecoltp 


Weighing Machine Makers 


MIDLAND IRON WORKS, SCOUT HILL, DEWSBURY, YORKSHIRE 
Telephone : Dewsbury 1760/1 Telegrams :,“‘Duros, Dewsbury” 
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. . . and your power and light switches and your 
dangerous live wires. But how—when a factory 
is filled with smoke and heat that can kill a 
man in one breath... ? 

Ask any Fire Chief. He will tell you: the rapid 
removal of smoke and heat is the key to fire 
fighting. It enables him to get at and put out 
the fire before it can spread—and with the 
least smoke and water damage. 


COLT VENTILATION LIMITED SURBITON 


Colt Dual-Purpose Fire Ventilators not only pro- 
vide an automatic means of removing smoke, 
heat and flames, but also give excellent day- 
to-day working conditions. Hence their widespread 
adoption by industry. 

For the full story of combined ventilation and 
fire protection write for the pamphlet “Some 
Aspects of Fire Prevention” by M. J. Reaney, 
to Dept. $25/8B 


DUAL-PURPOSE VENTILATORS 


SURREY _ Telephone: ELMbridge 0161 (10 lines) 
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ROTHERGLOSS 
BLACK RESIN PAINT 





FOR PROTECTION OF 
ALL STEELWORK 








Enquiries to: 
UNITED COKE AND CHEMICALS COMPANY LIMITED 
(Sales Department 156) P.O. Box 136, Handsworth, Sheffield 13. 


Telephone : Woodhouse (Sheffield) 3211 Telegrams : ‘ Unichem,”’ Sheffield 
R6 


CHEMICALS FROM COAL 














area 


Ae Py STEPHENS, 
J )Miiraclo 





: Every weekend the 
belts driving this 


Stirk Planing Machin: 4 

required attention until if N Y i | o Cc Le 

Miraclo was fitted. ‘a WITH CHROME LEATHER DRIVING FACE 
§ After fourteen months’ 





hard work the Miraclo 
belts showed signs of 
wear; they were turned 
over and, with the top 
ply running on the 


pulleys, an additional “se my ta b/ es & n 
18 months’ life was a | . . 
obtained without any . “J — NX be Hi t HC Fr ae 


..furns the 


REE TELE ET 


v 


maintenance. 

Miraclo has increased 
production by reversing 
the table more quickly 
and permitting greatly 
increased depth of cut. 
Try Miraclo on all 
difficult drives in your ‘ 
machine shop—it pays. 


Send now for this 12 page 
colour Brochure No. 100 with 
its section on HOW TO 
DESIGN A MIRACLO 
DRIVE, 


Photograph by courtesy of Chance Bros, Ltd., Birmingham. 





‘ STEPHENS BELTING COMPANY LTD. - SNOW HILL - BIRMINGHAM 4 


eae ee —_— Northern Office and Works: Ira Stephens Ltd., Ashton-under-Lyne, Lancs. 
5.7% 
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CWC 


MIIANnS! >» \R 
eine siDIE 


superior ‘ene 


write now f 


ty 


Liekia elastomer! 


& Heavy Sheradising... 


Bolton Gate Co. Ltd., Bolton, Lancs. - Branches at Belfast, Birmingham, , a 
Bristol, Dublin, Liverpool, London, Manchester, Newcastie-on-Tyne. The BIC HOM UL dons 
BOLTON GATE COMPANY LIMITED + (DEPT. EN277) + BOLTON - LANCASHIRE 


dmBG277 














pneumatic 
conveying 


If you require oil free air for your pneu- 
matic conveying system—specify Godfrey 
Industrial Blowers. These machines deliver 
large flows of air at moderate pressures 
and are widely used in mobile and static 
installations for moving cement, cereals 
and a variety of granular materials. 
PERFORMANCE: Air flows up to 3,500 c.f.m. 
at pressures up to /0 p.s.i. 






































SiR GEORGE GODFREY & PARTMERS (1D) LTD 


Sir George Godfrey & Partners (Industrial) Limited ASSOCIATED COMPANIES : 


NTREAL, MELBOU ESBURG SA 
HANWORTH, MIDDLESEX —_Telephone: FELtham 3291 Cables:-Godfrepart, London a: ee q 
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“Steels” 
Fabricated 
Pipework 











“Steels’”’ have an extensive specialised knowledge 
and experience of all tube fabrication methods. Quality, 
design and rapid execution of orders, backed by first 

class metallurgical and testing laboratory facilities, have 
placed “‘Steels”’ fabrication in industry throughout the world. 


Fabricated to British and American standards. 


ot Mild Steels, Carbon Molybdenum and Chromium Molybdenum Steels. 
* Stainless Steels (austenitic and heat resisting). 

3 Cast Iron. 3€ Copper and Copper Alloys. 

3& Aluminium and Aluminium Alloys. 4 Plastics. 


7 ft. diameter coil of stainless 
steel tubing with stainless 
steel brackets and clips. 


STEELS ENGINEERING INSTALLATIONS LTD. [TFEI 
Crown Works, Sunderland. Tel: Sunderland 56281 (10 lines) mous 


STEELS ENGINEERING INSTALLATIONS (SCOTLAND) LTD. 
HOME & OVERSEAS SALES OFFICE: 143 Sloane St., London $.W.1. Tel: Sloane 6178 aq 
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‘Smoke is your problem’ (publications No. OV3865 and OV4393) describe— 
in detail—the cz. Photoelectric Smoke Density Measuring Equipments. 
Designed in the interest of smoke abatement, these devices give an immediate 


and accurate check of the smoke density in a stack. 





| THE GENERAL ELECTRIC CO. LTD -§ MAGNET HOUSE - KINGSWAY - LONDON W.C.2 
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Aero Research Ltd 


ANNOUNCE 


that from June 30th 1958 





the Company will be 





known as 


CIBA (A.R.L.) LTD 


Makers of synthetic resins for industry 





REDUX RESOLITE 
AERODUX ARALDITE 
AEROLITE AEROWEB 


(registered trade names) 


CIBA (A.R.L.) LTD 


Duxford, Cambridge 


AP 431 
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Bourrenzrer 


MEEHANI Ti E 
iron castings 
for 


general 
engineering 











Extreme left : Small machine frame, 


weight 770 Ib. 
Left : Machine base, weight 910 Ib. 








Above : Miscellaneous selection of machine tool castings 
weighing from 20 to 360 Ib. 





We are makers of all types of castings for general engineering and 


the machine tool trade. 
The castings shown in these illustrations are made in varying grades 


of ““Meehanite” to meet customers’ requirements, and show con- 
sistently good machining qualities. 


The word MEEHANITE is a registered trade mark. 





Left: Armature hubs, weighing 
from 330 to 920 /b. 





THE BUTTERLEY COMPANY LTD: RIPLEY ‘DERBY «ENGLAND Tel: RIPLEY 411 
(9 lines) 


London Office: 9 UPPER BELGRAVE STREET, S.W.1. Tel: SLOANE 8172/3 





Ss eo a 


THE ENGINEER Aug. 15, 1958 


IN STEP WITH PROGRESS 


FIRST WITH THE LATEST 


When the New Draft British Standard, 
CW. (E)6246 (now established as BS.2960) was intro- 
duced last year, a new opportunity was presented to 
Motor Manufacturers, to produce lighter, more com- 
pact, and less costly drip proof motors. Newman was 
one of the first to introduce a complete range of motors, 
fully exploiting the advantages of the new specifi- 
cation.... 


YET ANOTHER EXAMPLE OF THE NEWMAN PROGRESSIVE DESIGN POLICY 


making the pace in motor progress 


NEWMAN INDUSTRIES LIMITED, YATE, BRISTOL, ENGLAND 
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FROM BRITISH OXYGEN — 
INDUSTRY 
























FOR BRITISH 





Jet Engines and Components 
Motorcar Bodies 
Washing Machines 
Bicycles 

Heat Exchangers 
Boats 

Kitchen Utensils 
Milk Churns 
Baking Tins 
Starch Trays 

Fish Trunks 


The Argonarc welding process gives the best, 
cleanest, quickest welds on light metals, stain- 
less steels and heat-resisting alloys. Think how 
Argonarc welding, can speed your production, 
give you better welding results—save you money. 
Argonarc welding efficiency pays for itself. Write 
for fully illustrated literature. 





KO) BRITISH OXYGEN 


British Oxygen Gases Ltd., Industrial Division, Spencer House, 27 St. James’s Place, London, S.W.1. 
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precision made 
for 


constant service 


MANUFACTURE a comprehensive range of precision cylindrical, internal 


rinders and build special purpose machines 


nEWAL. 








Aug. 15, 1958 THE ENGINEER 13 


JOUN BROWN 





Brown-Riley Series 50 Pulverisers are the result of some thirty 
years of development and research in the pulverising and 
firing of bituminous coals. 


The use of Tungsten Carbide Pulverising Elements has increased 
their life enormously and the introduction of the preliminary 
crusher drier has enabled the through-put to be maintained 
even when handling high moisture coals. 


After extensive trials some thirty-five of these Mills are now in 
production for the Country’s Central Power Stations, and full 
technical details as to their application to other Industrial 
Boiler Plants are available upon request. 

Full particulars of these pulverisers are available in our new brochure No. P53/25. 


HAD BOWLERS uD 





WHITECROOK CLYDEBANK GLASGOW 
London Office 
8, THE SANCTUARY, wenrutherak LONDON, S.W.1 
Cc 
et ll i el —_ on Se ale SO oer 
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' 
' 
leeecrcicre FURNACES 
inefit * = 


for Forging, ingot Heating, 
Pilate Normalising and 
Annealing 


LICENSEES AND BUILDERS OF : 


@ “OFU” SOAKING PITS AND 
CONTINUOUS SLAB REHEATING 
FURNACES 


@ THERMO PATENT CONTINUOUS 
FURNACES 


@ LOFTUS OPEN HEARTH FURNACES 
@ WILPUTTE COKE OVENS 








GIBBONS BROTHERS LIMITED a @ Me :1@ >. Gee Lee 9) 1:13). @ 0D) ©) 0) & <b A 2) 1 Ohe 


LONDON OFFICE:— 151-156 PALACE CHAMBERS, WESTMINSTER, S.W.I. : 
NORTH EASTERN OFFICE:—“CRANBOURNE” i155 YARM ROAD, EAGLESCLIFFE, NR. STOCKTON-ON-TEES 8 








the flow with the ‘Telicator’ 


Both low and high pressure systems can be fitted with a Telicator Visual Flow 
Indicator, which is a simple instrument for indicating the flow, whatever the 
viscosity. The rotors are specially designed by Dukes and Briggs to give the 
clearest indications over specific ranges of flow rate. Water supplies for cooling 
purposes and forced lubrication systems are two typical applications. A new 
model is under development for use with opaque fluids, and special designs can 
be made to meet specific requirements. 


® Simple design ensures complete reliability. 
© Extreme sensitivity at all pressures. 
‘ Note these ®@ Units readily adaptable to existing installations. 
features ®@ May be mounted in any plane. 
® Comparative flow gauged by speed of revolving rotor. 


es Bailey's 


yy : SIR W. H. BAILEY & CO. LTD - PATRICROFT - MANCHESTER - ENGLAND 
i Phone: Eccles 3487-8-9 Grams: Beacon, Eccles 
LONDON OFFICE: SELINAS LANE (OFF WHALEBONE LANE SOUTH), DAGENHAM, ESSEX. PHONE DOMINION 2277 
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HOLLAND S.L.M. rotary compressors and VACUUM PUMPS 


SERVICE FOR TODAY, FOR TOMORROW AND FOR YEARS AHEAD The initial efficiencies of Holland-S.L.M. Rotary Com- 
pressors and Vacuum Pumps are maintained at low cost 
throughout years of continuous day and night service. 
































The B. A. HOLLAND ENGINEERING CO. LTD. 


Lindo Lodge, ene | Avenue, Chesham, Bucks. 
Tel: Chesham 8406/8 Telegrams: Picturable Chesham. 
Works: Slough, Bucks. 


~~. 























OF ELLAND ROAD. 


“ & * LEEDS Il 


(Leeds VL tl., Telephone: LEEDS J5305 goers Visone 3, EC HYDRAULIC HINGED RIVETER 


"Telephone CITy 7546 1'-6" to 3-0” Gap. 20 to 30 tons power. 























MATHER & PLATT oe : 
Manually or Electrically Operated 


STEEL ROLLING 
SHUTTERS 


are used in transit sheds, garages, power stations, 
warehouses, hangars, boiler-houses and in many other 
commercial and industrial premises. Neat and pleasing 
in design, they require no floor space and take up the 
minimum of wall space. 


Automatic or Non-Automatic 


\ Fire Shutters 


\ are produced for openings in party walls, staircases 

hashes ante ta wena Ok aie and liftshafts. Manufactured to comply with the 

shutters : 3 : 

side to provide a clear\opening \ regulations of the Fire Offices Committee and 
the London County Council. 


41 ft. 5 in. wide and 11 ft. high. PARK WORKS - MANCHESTER 10 \ 


Telephone: COLlyhurst 2321. Telegrams: Sprinkler, Manchester. 


Double geared Steel Rolling 
Shutters installed on the premises 
of a Durban newspaper. 





A sliding pilaster between the 
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SHEFFIELD 
WIRE 
ROPES 







for 
every 
purpoce 


If your job calls for wire 
ropes at all, then there’s 
a place for Sheffield Wire 
ropes—for dependability, 
strength and a long work- 
ing life. 

Don’t ever take a chance 
with wire ropes, always 
be sure—with Sheffield. 










Also makers of the 
“RAM” RAILWAY 
WAGON PINCH BAR. 


THE SHEFFIELD WIRE ROPE CO. LTD. 
DARNALL, SHEFFIELD, ENGLAND 





THE ENGINEER 





generated 


teeth is automatic 


bevelling 


rapid sharpening 


and running in oil 


Simple to operate 


i 
X 


Tooth form (variable) automatically 

Height difference of leader and follower 
Automatic Pitch Doubler 
Rigid construction ensures accurate and 
Operating mechanism 


Built-in motor-driven dust exhauster 


Damaged or broken teeth are caused by neglect. 
obtained by keeping blades in good condition. This means frequent and regularly planned 
grinding. A machine specially designed to sharpen the tooth form of the modern circular 


cold saw blade provides the only efficient method of carrying out this operation. 


S. RUSSELL & SONS LIMITED, LEICESTER, ENGLAND 
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for tooth 


totally enclosed 





Economical saw blade life can only be 


Backed by over forty years’ specialised experience. 


ee A 
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ee LLL 


SR.551 


— 
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(NEWARK) LTD. 
Newark Boiler Works 
NEWARK 


NOTTS 














“TURBINE” aren) FURNACES 


mechanically fired maintain 


A CLEAN CHIMNEY 
& BOILER EFFICIENCY! 


Our investigation of your present 
STEAM COST may result in a 
considerable FUEL ECONOMY 


TURBINE FURNACE COMPANY LIMITED 
238b, Gray’s Inn Road, London, W.C.1I. ’Phone: TERminus 4365 
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MOTOR 


DAVID C.¥. HIGGS. AMLEE i! 





BIRMINGHAM 6 Y ENGLAND 





SLIP-RING and HIGH TORQUE MOTORS up to 1000 H.-P. 


Guaranteed for Ever 


AGENTS AND BRANCHES COVER THE WwoORLD 
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In order to assist discerning Engineers 
who wish to avail themselves of the 





merits of VAUGHAN overhead electric 
cranes QUICKLY, certain sizes of 
standard cranes now carry much shorter 
dispatch times. 

(a) 5 & 7% ton sizes up to 50 ft. span 
(b) 10 ton size up to 45 ft. span 
manufactured complete and ready to lift 

loads in[16]weeks 
from receipt of your order with full 








particulars. 
THE 

VAUGHAN CRANE COMPANY 
LTD. 

WEST GORTON MANCHESTER 12 


Telephone EAST 2771 








SERRA MR EMER OT 
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THE MOST MODERN COOLING TOWERS 


ALL ‘FILM’ COOLING 
TOWERS CARRY A 
GUARANTEE AS TO 
THEIR COOLING 
CAPACITY AND 
RECOOLED WATER 
TEMPERATURES 


FLLM COOLING TOWERS 
(1925) baw 


LIONEL ROAD: 


Telephone: CHISwick 2953 





: to technical specification and based on ground area 
* available, 


KEW BRIDGE 


THE ENGINEER 


Two of the three natural draught cooling towers erected at 
Skelton Grange. 

epee by courtesy of The Central Electricity Generating 
Boa 


Cooling and recirculation of water at low 
cost is effected by plant designed and 
constructed by Film Cooling Towers— 
specialists for more than fo years in 
timber, reinforced concrete, steel, fibre- 
glass and brick construction. 


We can design and erect: 

NATURAL DRAUGHT TOWERS 
ATMOSPHERIC TOWERS or COOLING FRAMES 
MECHANICAL FORCED DRAUGHT TOWERS 
MECHANICAL INDUCED DRAUGHT TOWERS 


Write for illustrated brochure to Dept. TE4. 


- BRENTFORD - MIDOLESEX 
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g ' 
* save on space! 


* Save on cost! 





The reason for their 


Geared Motor Units are to-day largely superseding belt [J 
drives for line shafting, individual machine drives and Pull hnica! ifcati ant ei 
conveyor drives ; many existing drives have already been s hrequest. 

converted, and wherever new plant is being installed the 
integral gear and motor power unit receives first 
consideration. 


ee 


THE MOSS GEAR CO. LTD., CROWN WORKS 
TYBURN, BIRMINGHAM 24 


Phone: ERDington 1661-6 + Grems:‘Mosgeer, B'ham’ 
; % 


GEARED MOTOR 





‘ 








Telegrams: Aloof, Wesphone London 
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TANK MAKERS 


Railway Roof Tanks a speciality 
General Steel Pilate Fabrications, Constructional Steelwork, 
Electric & Acetylene Welding, Profile Cutting, Pressed Steel Gutters 

SPECIALISTS ALSO IN GALVANIZING 


Joseph Ash & Son Lid 


REA STREET SOUTH BIRMINGHAM, 5 
Grams: TANKS, B’HAM Phone: MIDLAND 2441 
London Office: 7225, Westminster Bridge Road, London, $.£.i, Phone: WATerioo 4682 
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the shaping of 
things to come 


Our illustrations show some of the stages in the manufacture of a component 
from S.99 (80/90 tons high tensile steel) material measuring 44” x 4” x 30”. The 
machining of complicated shapes for high-tensile steels and high-strength alloys 
requires the specialised experience which we have acquired in our work on 
large components for many notable aircraft. Our engineering and jig and tool 
design departments use advanced techniques, and are capable ef dealing direct 
with your design section. We offer our experience and skill to ALL who 


require fine accuracy in high-strength metals. 


A.1.D. and A.R.B. approved 


CJC DEVELOPMENTS (PORTSMOUTH) LIMITED 
FITEMERSERT ROAD : FARLINGTON - PORTSMOUTH - Tel: Cosham 76437-8-9 Telex 8689 















INSULATION 


g 


es, begins with Newalls 


LL OVER THE COUNTRY our contracting staffs, working from 
8 major depots in the main centres, are at work. A power 
station on the North East Coast ... a cold store in Glasgow ... 
a chemical works in South Wales... an industrial boiler in- 
stallation in the Midlands . . . these are typical contracts. The 
men on the job are employing first rate materials—Newalls 
insulation specialities, which are manufactured to cover all 
temperaturé ranges from minus 300°F up to over 2,000°F. But 
they bring more than such materials to the job. Newalls make 
a point of studying the factors affecting the application of their 
materials, so that performance of the insulation has already been 
pre-determined before the contract has been started. This, 
coupled with a background of thousands of completed contracts 
using all types of insulation, adds up to an experience which 
supplements and transcends designs and specifications. 
Good thermal insulation is an investment—that’s why so 
many organisations, large and small, turn to Newalls for 
technical advice and consultation. 


Where there’s a problem of INSULATION 
there’s a job for 


Newalls 


v4 





NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO. DURIIAM 


A member of the TURNER & NEWALL ORGANISATION 


Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON 
BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. Agents and Vendors in most markets abroad, 
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STEEL FRAME BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, Bungalows, Etc., Etc., 





SPECIALITIES: Pit Headgear, Pumping Stations, 
Power Stations 





Bridgework and Riveted Work 
of all descriptions 


BROWNLIE X% MURRAY LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON : 32 QUEEN VICTORIA ST., E.C.4 











2°39 commercial and 


industrial exhibition 


s for peace 


geneva 
1-14 sept. 1958 


palais des expositions 
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Are these hands helping you? 





The certain remedy for any paint failure lies in the capable 
hands of the technical experts who form the nucleus of our 
research division. Pinchin Johnson research laboratories provide 
a unique service to industry, devoting their attention solely to 
the creation of the best type of finish for every purpose. The 
P.J. technical representative is your direct contact with this 
unique service. 


You can rely on 


PINCHIN JOHNSON 
for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.! 


Telephone: TRAfalgar 5600 
BELFAST -« BIRMINGHAM ~- BOOTLE « BRIGHTON ~- BRISTOL - GLASGOW 
LEEDS - MANCHESTER NEWCASTLE-ON-TYNE « SOUTHAMPTON 























W.S. BARRON 


& SON LID. 
GLOUCESTER 


Manufacturers with over 50 Years’ 
experience — Offer the latest in 
GRINDING MIXING 

SIEVING 


CRUSHING 
FEEDING 
MACHINERY 


HORIZONTAL MIXER 


THIS MODERN HORIZONTAL MIXER 
GIVES THE MOST ACCURATE PREMIX 
OF SUPPLEMENTS AND FEED 
STUFFS 

AVAILABLE FROM LABORATORY 
SIZES UP TO 3 TONS 
CAPACITY 







TWIN OR MULTIPLE WORM 
BIN DISCHARGER 


TAPERED OR VARIABLE PITCH WORMS 
DRIVEN BY AN ELECTRIC MOTOR 

TO REGULATE THE FLOW OF MATERIAL 
FROM STORAGE BINS. 

SIZES TO SUIT ANY LAYOUT. 


Phone : Gloucester 2/055/6/7. 





Cable : BARRON Gloucester. 
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A series of descriptions to demonstrate 
Cochran craftsmanship. 


Welding 


The traditional high standard of workmanship for which 
Cochrans are so famed is well maintained in the welding of 
certain joints in their Vertical Boilers, which have hitherto. 
been riveted. The welding of the ogee ring to the furnace 
crown for example—-shown here—is done by machine after 
careful preparation of the edges and setting up; and, although 
it is not required by any rules, X-ray photographs are taken 
to ensure that the weld is sound, and the whole assembly is 
stress-relieved before being fitted to the boiler. Cochrans 
leave nothing to chance. 



















c OC H R A N |: 


S.W.] 


TAS'CH 631 





COCHRAN & CO., ANNAN, LIMITED, Annan, Dumfriesshire, Scotland and at 34, Victoria Street, London, 





More 
accurate 


than human 
skill 





PATENT FLUID SEALS 


PATENT No. 734525 
U.S.A. PATENT No. 2,755,118 ; 
CANADIAN PATENT Ne.547268 


High pressure sealing over long periods is ensured by 
Haliprene Patent Fluid Seals. These seals overcome 
certain disadvantages of normal ‘‘ U” type packing 
rings. Handling damage and inward collapse of the 
sealing lips is prevented by a soft, pliable synthetic 
rubber filling. Under pressure, this filling forces out 
the walls, ensuring a perfect seal. 

Haliprene Patent Fluid seals are impervious to the 
action of hydraulic fluids. 
















Hydraulic 
Control of motion 








Paradoxically, the product of human skill is more accurate than human 
skill itself. This is particularly so in the case of Savery Hydraulic 
Pumps. Countless thousands of Savery Pumps are in use 

the world working with precision that neither human skill nor aoe 
means can match. Next time you’re considering control of motion 
remember Savery Hydraulic Pumps first. Savery Pumps can be supplied 
with fixed or variable delivery. 


FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 











WRITE TO 
THOMAS SAVERY PUMPS LIMITED 
ee ee OLDFIELD WORKS HAMPTON MIDDLESEX - Tel: Molesey 2180 (8 lines) 
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can be supplied in Mild, Alloy and Clad Steels, and 
Non-ferrous Metals. The capacity of the Rotarpress 
ranges from 5 to 15 feet diameter, and #” to 4” thickness, 
Knuckle radii and depth may be varied to meet individual 
requirements. 


Please ask for List No. E965 giving full range of sizes, 








G. A. HARVEY & CO. (LONDON) LTD. 
Woolwich Road, London, S.E.7. Telephone: GREenwich 3232 (22 lines) 








inning 
SAVES METAL 


—CUTS TOOL COSTS 


The design and production of Pressure 
Vessels may be greatly facilitated by 
using dished and flanged ends spun 
by Harveys on the Rotarpress. They 
combine semi-ellipsoidal form with 
large knuckle radius. A substantial 
reduction in plate thickness can be 
effected, and in most cases tool costs 


are eliminated. 











24 THE ENGINEER 






nd chutes for industry 





nd vessels, hoppers @ 






Alfred Allen tanks @ 





alfred Gillen & SON LTD 


LOWER GORNAL, NR. DUDLEY 


A&S8B London Office: 23 LAWRENCE LANE, E.C.2, TEL: MONARCH 2978 
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ELECT PLIERS 
In a Carded Range 























INDIVIDUALLY CARDED 
TO MAKE A_ STRIKING 


PEGBOARD DISPLAY 
In addition to their singly boxed 
tools Elliott-Lucas have available 

an eye-catching carded range con- 
sisting of ‘All Bright’ and the new 

‘Velvet Grip’ tools. Your customers 
can now see for themselves the de- 
pendable, well-finished ‘ELECT’ range. 

Mount these new carded pliers on a 
pegboard display and watch your sales 

increase! If you don’t already have a display 
board, get our Cardi-Frame Wire Dispenser 
for wall, counter or shelf display, free with 
selected 6 dozen purchase of popular ‘All 
Bright’ and ‘Velvet Erip carded lines. 

Please write for further particulars. 


ELLIOTT-LUCAS LTO 


CHURCHBRIDGE WORKS, CANNOCK, STAFFS. 














the multi-purpose motor 
for sequence switching, 
chart recorders, 
process controllers, 
instrumentation, 
auto-lubrication, etc. 


* SELF STARTING 
*&k YEARS OF RELIABLE SERVICE 


* WIDE VARIETY OF 
OUTPUT SPEEDS 3 


SMITHS * 


CONSTANT SPEED MOTORS 






Width — 24” 
Depth — Ii" 


Sintered bronze rotor bearings ensure long life. Power consumed 
2 watts. Write or telephone now for full details of this compact, 
totally enclosed LIGHT DUTY Motor Unit. Smiths also manufacture 
a range of Control Clocks and Time Switches for industrial equip- 


ment and domestic appliances. 


SMITHS CcLocK & WATCH DIVISION Controcts Branch, 179, Great Portiond Street, London, W.1/,. 
Overseas enquiries to Sectric House, London, N.W.2, England 


Telephone: LANghamS6il 
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Where the wheels of industry 
run smoothly, silently and efficiently, 
there are gears by— 


S. E. OPPERMAN LIMITED 


BOREHAM WOOD, HERTFORDSHIRE. ELStree 202] 
























































| OVERHEAD - TRAVELLERS - ELECTRIC GOLIATH 
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° ELLBURN WORKS MOTHERWELL- SCOTLAND make 
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Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too—- 
ask them! 


je 


JAMES WILEY & SONS LTD., DARLASTON 
Telephone: James Bridge 2692 


Schieldrop 






We Guarantee 





134 to 14 per cent 
CO, with Shell Smoke 


number 4 or less. 





Schieldrop «co..1 
STOTFOLD, BEDS. Tel. 414 (3 lines) 
BM) 

















M.W.S6 
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A Division of 
RANK PRECISION 
INDUSTRIES LTD. 
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Smoother, quieter for faster running. 


Roundness is the key to smoother, quieter, faster 
running, and such qualities depend upon the correct 
geometric shape as well as dimensional accuracy. 

The Taylor-Hobson ‘Talyrond’ Roundness Measuring 
Instrument will measure errors as infinitesimal as 3 
micro-inches (.000,003-in), thus assisting in the analysis 
of manufacturing processes, leading to optimum per- 
formance. 
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any size 

any contour 
from mild or 
special steels 


We undertake the manufacture of 
dished and flanged ends for boil- 
ers, pressure or storage vessels, 
to customers’ requirements and 
inspection by the leading British 
Insurance Companies. 

Our process imposes no special 
limitations upon dimensions, con- 
tours or materials, and a high 
standard of accuracy is maintain- 
ed; supplied with fully-machined 
flanges if required. 






o.BOX 4 






THE 





josere ADAMSON 


HYDE 


in association with 
Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C3 
The Horsehay Company Ltd., Wellington, Shropshire 


ADAMS ON 


THE ENGINEER 


DISHED ENDS.. 







& CO. LTD. 


CcHESHEURE 


GCROUP 
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for 
hydraulic presses 


We design and produce guards 
to fit all types and sizes of 
Hydraulic presses to meet the 
requirements of the Factory 
Inspector. The illustration 
shows a typical guard. For 
further information please write 














PRICE MACHINE GUARDS LTD. 


POWKE LANE, 


: Cradley Heath 66423. 











for leaflet No. 24. 
PRICE am 





OLD HILL, STAFFS. 











Grams : ‘ Prigard,"’ Cradley Heath, 


rn 
moe Seely ve 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I4 
Belper. Derbyshire. 











HOW MANY 
YEARS WILL 

A GOOD LINING 
LAST P 





AND DOUBLE THE 
NUMBER YOU FIRST 
THOUGHT OF 


A lining lasts as long as its bonding 
properties. 


The natural organic bond of refractory 
clays and the chemical set of concrete 
all fail eventually under the stresses 
imposed upon them. When a lining is 
“bonded” or given “bone” by Hexmetal 
Reinforcement, it holds in position long 
after ali its natural bond is burnt out 
by heat or chemical action. The indepen- 
dent pinned joint of Hexmetai cells give 
twice the life of other reinforcements 
with lug joints. 

Industry is year by year proving the value of these 
claims in Flues, Ash-Pits, Reactors, Cyclones, Cat 
Crackers, Coke Hoppers, Down Comer Pipes, 


Hydroformers, Water Turbine Flumes, Underground 
Galleries etc. 


Write or telephone for fullest details. 
CAUSEWAY REINFORGEMENT LIMITED, 


66 Victoria Street, London $.W.1 
VICTORIA 8638 
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QUALITY CASTINGS | 
UP TO 
30 TONS 


sence 4 
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Widnes Foundry & Engineering Co. Ltd. 
has the facilities, the men and the experience 
to produce the most intricate and accurate 
special purpose castings for the Chemical, 
Oil, Food, atomic and allied industries. 





(Above) Assembling a cast iron base, in four 
segments for a gas producer 13ft. 10in. dia., 
17ft. Zin. over pockets by 2ft. 84in. deep, 
weighing 11 tons. 


(Inset) Nickel cast iron bottom trough for 
filter 10ft. Ojin. long by 4ft. 6in. wide by 
Sft. 11fin. deep, weighing 9 tons. 









FOUNDRY & ENGINEERING CO. LTD. 


ESTABLISHED 184! 











LUGSDALE ROAD - WIDNES - LANCS 
PHONE : WIDNES 2251/4 & 2889 — GRAMS: “FOUNDRY - WIDNES” 


w4s 
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Sterling achievements 
span the history of an era 





ow P ..- and help to make that era memorable. 
é The continuing success of Sterling Metals is due to their ability to supply 
castings of the highest quality in the desired quantities at the right time. 
Today as in the past, Sterling Metals offer the greatest technical experience 
augmented by quality control of produetion which is second to none. 
Sterling Metals are the acknowledged experts in casting aluminium and magnesium alloys 


by sand, die and precision mould processes, and in making engine blocks 





and cylinder heads in high duty iron. 


: bigs, Set Rest MO 


Sterling Meta!> are at your service 








Cast iron cylinder block 
for DB 25 tractor. 


gig STERLING METALS.ETD | 5 meres et bevid Brown 108 


TRADE MARE NUNEATON + Nuneaton 4221 anal 
ay, —_ ie ‘ 





ee 





PYINKADO 


i A R DW 0) 0) |) . We carry a wide variety of Hardwoods, 
piled under cover. Every effort is taken 


to ensure orders for timber and joinery 
for all purposes stocks are executed swiftly from Isling- 


ton, and our depots from Southgate and 
Mitcham. 


Any of these Hardwoods can be 


OBECHE HONDURAS MAHOGANY seaets ees 


Our list of Hardwoods, and 

price-lists of Softweods, 

Pl ds, Mouldings and 

Building Boards, will gladly AFRORMOSIA 
be sent on request. 


WALNUT LIMBA 
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How HOPE’S 
made quite sure 


RUSTODIAN 
is the primer for 
galvanized steel 


windows 


Rustodian has convinced Henry Hope & Sons Ltd., 
that there is nothing like a Calcium Plumbate 
Primer for galvanized metal window frames. Hope’s 
are one of the largest makers of galvanized metal 
window frames in this country. 

In their own words, in their own catalogue, they say:— 
“PAINTING. As a priming coat we recommend the use of calcium 
plumbate primer ‘RUSTODIAN’. This paint will adhere firmly to a 
newly galvanized window without any prior etching treatment. 

We deprecate the use of mordant solutions applied to windows on a 
building site. Calcium plumbate primer ‘Rustodian’ forms a good 


base for any good oil paint. 
It is advisable to apply the primer before glazing.” 


31 
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FERRYBRIDGE ‘B’ POWER STATION EXTENSION 


built by 
UNITED STEEL 
STRUCTURAL COMPANY LIMITED 


SCUNTHORPE « LINCOLNSHIRE 


The Ferrybridge “B” boiler house 
roof consists of three independent 
arched structures each carrying 
the weight of one boiler suspended 
from it. They consist of all-welded 
bowstring girders mounted on 
rocker bearings in rivetted trusses 
(illustrated) freely supported 

130 feet above the ground on the 


tops of the stanchions. 
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MAGNICON 
is fully 


protected 


The MAGNICON Trade Mark is 
the EXCLUSIVE property of 

the proprietor, The Macfarlane 
Engineering Company Limited. 
Magnicon inherently self- 


= 


protecting 


Maqucen . 
“> 


If this advertisement 
is Greek (or og 
to you, write for full 
information on the 
advantages of Magni- 
con Alternators. 





ll 




















EMAGNICON - 
* tif 
: MAGNICON: 





MAGNICON | ht | 


Hi 


THE MACFARLANE ENGINEERING 
COMPANY LIMITED 

NETHERLEE RD. CATHCART 
GLASGOW S4 

TELEPHONE : MERRYLEE 2255/7 


be 
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INFRA-RED RADIATION 


PYROMETER 


measures temperatures from 150°C to 2000°G 


Measuring and recording temperatures 
during lathe glass-working operations. 








This versatile instrument provides a ready means of ascertaining 
the temperature of stationary or moving objects by measuring 
the intensity of infra-red radiation emitted from a surface, the 
viewing area of which can be as little as 0.4 in. diameter. 


Light in weight due to the use of transistor amplifier circuits, 
and easy to set up and operate, the-pyrometer lends itself to a 
wide range of industrial applications, including production-line 
testing. 


Viewing head of BTH Infra-red 
pyrometer, cover removed. 






SOME TYPICAL USES 


Steelmaking—Temperature measurement of strips, bars, ingots. 
Rolling Mills—Checking roll temperatures. 
Motor Industry—Checking temperatures of brake discs or shoes. 
Railway Engineering—Temperature checks on wheels, brakes, 
axle-boxes. 
Metallurgical— Measuring temperatures of furnace ‘melts’, or of 
metals in dipping tanks. 
Glass Manufacture—Checking tempcratures during fusing, 
cutting and annealing. * 

Please write for leaflet DLS862-!. 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED - RUGBY - ENGLAND. 
an A.E.1, Company 





Control and indication unit. 


A5272 
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Special Purpose Presses 


The satisfying of each customer’s 
needs has always been our motive 
in supplying hydraulic presses 

by JOHN SHAW. 


We build hydraulic presses of many 
types to the highest standards of 
precision and we incorporate all 

the details needed to satisfy your 
individual production requirements. 


JOHN 
SHAW 


1000 ton Self Contained Press for dishing, 
bending and straightening on heavy plate 
with hydraulic draw table and special 
control features. 





483 





Mone Are you sure... 


POWER 


TO YOUR 
ELBOW *° 


@ 275/300 blows per 
minute. 


@ Average size of 
work 1}” bar. 


@ Adjustable stroke 
and guides. 


@ Rubber cushioned 
overhead motion. 


@ Loose Anvil Block. 





@ Separate motor 
stand available. 
that this pi , 
Peyerhorse iar ah Sie prscigsarsandonai or aaa an 
. pe on Precision Forging— : 
this machine. the Model ‘100’ But one thing you can be sure about—the 

POWER HAMMER. Suffolk Iron Foundry has the answer to your 

welding problem. 


Our team of highly-qualified technicians is always 
available. With their fleet of vans specially 
equipped with the latest oxy-acetylene apparatus 
they can solve any problem on the spot All 


CANNOCK FOUNDRY € ENGINEERING WORKS you have to do is ring Stowmarket 183. 


a 


CAN NOCK- STAFFS * (The “eggs” are really the heads of matches.) 
TELEPHONE~ TELEGRAMS CANNOCK 2188 








SUFFOLK IRON FOUNDRY (1920), LIMITED, STOWMARKET, SUFFOLK 
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© Stand-by for 
“gies efS Uranium — 





¢ 


seg Where two years ago there was only virgin Canadian forest, there now 


extends the great Consolidated Dennison Uranium Mine, a 45,000,000 


dollar enterprise and the largest uranium mine in the world. 


As a safeguard against failure of the hydro electric power supply to a vital part 

of the plant (the stoppage of which would necessitate a lengthy 

shutdown) this Mirrlees JVSS12 engine and Brush generator have been 

installed; within twenty seconds the diesel plant starts automatically and ; 
reaches full power, taking over the load and preventing a costly shutdown. 


MIRRLEES, BICKERTON AND DAY LIMITED 
Sy 


A member of the Hawker Siddeley Group 
HAZEL GROVE . STOCKPORT ; CHESHIRE ‘ ENGLAND 


Telephone: STEPPING HILL 3941 (14 lines) Telegrams: “‘Mirrlees Telex, Manchester” 
f€ 21 
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Litt that load off 
your mind with a... 


TAYLOR 
JUMBO 


3 ton 
slewing 
crane 







Send for 
Folder TE 
TODAY 









ht 
iE oo oo 
The two ton hook has § tt. of travel along the jib to enabie accurate 
pusitioning of loads 





* Hydraulic control 

* Telescopic hook 

* Power assisted front wheel steering 
* Servo hydraulic brakes 

* Fully sprung chassis 

* Highly mobile 


* Slews through 220° 

* Lifts up to 3 tons 

* No outriggers 

* Maximum lift 19’ 0” 

* Minimum headroom 9’ 0” 


TAYLORS OF SALFORD 


mobile cranes to you! ... 





DESIGNERS AND MANUFACTURERS 


F. TAYLOR & SONS (MANCHESTER) LTD., 


142 BOLTON ROAD, SALFORD 6, LANCS. 
Telephone: Pendleton 1341/2/3. Telegrams : “‘ Components” Manchester 
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NON-SPARKING 


i. AR “~ 
& f. - a \ 
NON-SCARKING TOOLS 


etc. SIZES COMPLY WITH BRITISH 


STANDARD SPECIFICATION. 
Full details will be sent on request and 
we invite your enquiries. 





A complete range of 

tools designed to give 
absolute safety in dangerous 
situations such as gas works, 


ASK US ALSO ABOUT 


CHARLES CARR LTD 





NON-FERROUS 
CASTINGS THE NON-FERREOUS CASTING 
AND CHILL-CAST GROVE LANE SMEFHWICK 40 
PHOSPHOR JEL: SMETHWICK 123 
BRONZE 


BAR 
LONDON OFFICE— 
56 HOLBORN VIADUCT, E.C.1. 








Simplicity 
with 
Reliability 


























No reamering or special accuracy 
in drilling is required when 
*Groverlok ’ Spring Tension 

(or Dowel) Pins are used. There is a very wide field of 
application for ‘ Groverlok ’ Spring Tension Pins and we 

shall be pleased to supply samples for you to test, Please 
give details of diameter and length required. 


CROVERLOK 


BRITANNIA ENGINEERING WORKS. CARPENTERS ROAD, LONDON, E.15. Phone: MARylond 4342/3 





WRITE TO 
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The quick fastene 
of sure reliability 


“PalMenrieneeocneeatetetcretetotetarecstosscesecscorscterecens 
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Our wide experience in the field of precision ver en eres: 

rubber engineering qualifies us to advise on the wren er erate” 

rubber compounds and design of components werete ele. 
to meet the more exacting applications. vretetete® 


Our plant is fully equipped to deal with bulk production, as well .° 


as small quantity requirements for prototype and development work. wr erer ee” é 
Designers and Engineers will be interested in our new publication, .°,°,°.".*." 
“Synthetic and Natural Rubbers and their Uses’-copy sent upon request. iteeetate® 
High Grode Rubber Mouldings and Extrusions ‘O” Rings 80" eo oe” 
Seols * Bushes * Grommets * Diaphragms * Bonded Parts ver eterees 
end Components in Notural, Synthetic and Silicone Rubbers ee ee 














OUTSTANDING NEW DEVELOPMENTS 


PRESCOLASTIK — 
Silicone Rubbers in general purpose, low 
temperature and low compression set grades, 
available in a range of hardnesses. New fuel 
resistant grade also available. 
PRESCOLLAN — 
The new polyurethane rubber with remark- 
able tear and abrasion resisting properties, 
easily machinable. Ideally suited to heavy 
duty engineering applications. - 


Please write or technical leaflets 


































° eee 
e@e@eeeeeeaeeé 
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APPROVED A.I1.D. AND A.R.B. 
PRECISION RUBBERS LIMITED - BAGWORTH - 
Phone: BAGWORTH 241/2/3 
Producers of Rubber Mouldings to fine dimensional tolerances and officially approved specifications 





























LEICESTER 






have tremendous holding power but only an 





Write for full details of application to your particular industry to: 
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Cam operation ensures 


easy working 


yet unbreakable grip; 
fastener can be sup- 


thickness of material. 


Stee! spring mounting 
lends great strength 


intense the vibration. 


This is the fastener so widely used for fast assembly 

operations in the precision mass-production of today. It is 
indispensable for fastening hinged or removable parts which have 
to be cleaned, adjusted or inspected. DZUS Fasteners are easily 
applied to solid or laminated materials of any gauge. They 


easy quarter turn 


clockwise is necessary to lock them fast, or unlock them. 


DZUS FASTENER EUROPE LIMITED - Farnham Factory Estate - Guildford Road - Farnham - Surrey 
Sales Agents in U.K.: THOMAS P. HEADLAND LTD -. Melon Road - Peckham . London - 8.E.15 














WISHAW 








LANARKSHIRE 


Workiiag with Stool 


Every job, from a single unit fabricated in our shops 


to an extensive erection on some remote site, is built 


to the same high standard of quality—a standard 


that is never relaxed. 


Co. Ltd. 


yo 
Lanark 


For your next contract 


specify Steelwork by the Lanarkshire Welding 


“ae 
shire 





Telephone: 


MOTHERWELL 


1071 
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HOIST-BLOCKS 


for LIFTING and MOVING 


For many industrial lifting and moving jobs, Morris electric hoist-blocks (in one or 

other of the types listed below) fulfil requirements successfully and economically. 

Consider the comprehensive and adaptable Morris range. Push travel (as illustrated). 
ei 


Geared travel (moved by pulling on an endless hand-chain). 
(push or geared travel) for runways with curves. Electric travelling types for 


straight or curved runways. Dual speed models with alternative lifting and lowering 
speeds in addition to normal speeds in one unit adaptable to the same form of 
suspension and travelling detailed above. Sizes 4, 4, 1, 2, 3, 5, 74 and 10 tons. 


Twenty page Section 73 gives more details, 
WHY TAKE A CHANCE? INVEST IN A MORRIS AND BE SURE! 


HERBERT 

















MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND 


TELEPHONE: LOUGHBOROUGH 3123 
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ALANS SS 
It's .0781" THIN! ... 
to meet the most restricted 
space needs. 


OD is much smaller, 
for given shaft size, than 
other types of thrust bearings. 





Needle-proportioned rollers 
provide large contact area 
in minimum cross section. 
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By every measure...ideal for 
compact thrust applications 


Whether you gauge its value in compactness, high anti-friction efficiency, 
high thrust capacity, or low unit cost, you will find the new Torrington 
Needle Thrust Bearing measures up ideally to your needs. 

This needle-type bearing is designed specifically for thrust loads in restricted 
space. It may run directly on adjacent hardened and ground surfaces or on 
thrust races which may be simply and economically produced to suit indivi- 
dual design requirements. Used alone, or in combination with Torrington 
radial type Needle Bearings, the Needle Thrust Bearing finds wide use in 
many applications including steering gears, hydraulic pumps, tractor 
bolsters, bevel and worm gear boxes, governors, outboard motors, 2-cycle 
engines, washing machines, power tools, torque converters, and automatic 
~transmissions. 

Please write to our Bearings Division for catalogue 758 and call upon our 
services for assistance in design. 


TORRINGTON BEARINGS 


THE TORRINGTON COMPANY LTD. BEARINGS DIVISION: TORRINGTON AVENUE, COVENTRY 
LONDON & EXPORT OFFICE; 7-10 ELDON STREET, E.C.2. GLASGOW OFFICE: 14 MOIR STREET Cl 
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FOR THEIR 
NEW 
FOUNDRY 








Twenty-six ROTO-CLONES, handling forty-two million 
cubic feet of air per hour, control at source the dust and fume 


created by foundry processes. 
This important project was entrusted to 


AIR CONTROL 
INSTALLATIONS LIMITED 


LONDON BIRMINGHAM MANCHESTER NEWCASTLE - GLASGOW 


dust and fume control - air filtration - air conditioning - industrial fans for every purpose 


Air Control Installations Ltd. are the sole manufacturing licensees in Great 
Britain for products of the American Air Filter Co., Inc. 
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transformers 








CHILE 5000/6250 kVA 66/16 kV transformer. 


| = power 




















benefits of electric power to the peoples of th =S 
, v 2 
clobe. For the world hasscome to rely on the : 

—, 
transformer equipment developed, > 
manufactured and installed by the skilled qi 

, ° . - be 
technicians of this great organisation. Me 











CANADA 2500kKVA 13.8/2.4kV 60 c/s transformer fitted with SOUTH AFRICA 2500kVA 3.3/3.3 kV transformer fittest with 
on-load tap-changing switch for Niagara. on-jJoad tap-changing switch for the Rand mines. 
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HEAD OFFICE MAGNET HOUSE KINGSWAY LONDON WC2° THE GENERAI ELECTRI(¢ COMPANY LIMITED Of ENGLAND. - 
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Power for the peoples 


For the multitude of peoples who have not previously 
enjoyed continuous light, heat and ample power, National, 
the pioneers of dual-fuel and gas engines, bring the promise 
of widespread development wherever natural gas is or can be 
made available. 

Specifications can be prepared for power stations using 
natural gas, dual-fuel (gas and diesel oil), diesel fuel oil 
or heavy oil, and a wide range of engines developing 
56-2000 b.h.p. is available on good delivery terms. 

















4000 kW National dual-fuel generator station in the Middle East 





National also manufacture Free Piston Gasifyers under 
licence from Alan Muntz and Co. Ltd.» Pescara and 
S.E.P. Gasifyers, with a suitable Gas Turbine, provide 
power in single and mutiple units from 1,000 h.p. to 20,000 
h.p. for electrical generating sets, marine propulsion, 
locomotive traction and compressor and pumping sets. 
Please ask for leaflet No. 1801. 








THE NATIONAL GAS AND OIL ENGINE CO., LTD., ASHTON-UNDER-LYNE, LANCASHIRE 
Sole Export Sales Concessionaires: BRUSH INTERNATIONAL LTD., National Works, Ashton-under-Lyne, England 
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A member of the Hawker Siddelev Group 
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@ DEB 400o—fully enclosed, all 
panels and covers are lockable. 
Side panels need not be removed 
for normal maintenance. 





All these features in the 
NEW QUASI-ARCG engine-driven welding sets 


%* Sturdy construction for the toughest site work 

* Light in weight, handy and compact for easy manoeuvrability 
* Complete range of undergear available to give maximum 
mobility in all conditions 

#* New Quasi-Arc generator has flexibility which makes equip- 
ment suitable for large variety of applications and all types of 
electrodes 





* Powerful Fordson Major 4-cylinder Diesel engine (alter- 

native engines including Perkins L4 can be fitted) 

* Simple, grouped controls 

%* Fully automatic idling device for economy 

* Electric and hand starting on all models 

* Current range 40-400 amperes 

* For further details and specifications please write for leaflet 
T.C. 859A. 


DEB 400U — standard 
‘utility’ model. Combines | 
remarkable efficiency and 
versatility with low capital 
cost. 


UASI-ARC 


STAFFORDSHIRE 









QUASI-ARC LIMITED BILSTON 
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**100,000 miles without any attention to 
coupling, apart from routine check-over for 
looseness and play... thousands of miles 
of life remaining.”’ This is typical of reports 
from operators of transport fleets. 





PRESSINGS 
FOR 
HIGH-STRESS 


COMPONENTS 


Spacing the shock-absorbing rubber bushes apart in 
Layrub couplings are two pressings by FORGINGS & 
PRESS WORK LTD. The bonded-rubber bushes are \ 
press-fitted in their locations: Stress No. 1. The whole \ 
torque transmitted from gearbox to drive axle is 
transmitted through the pressings: Stress No. 2. 
FORGINGS & PRESSWORK LTD specialise in 


producing pressings able to withstand high stress. 


\ 


FORGINGS & PRESSWORK LTD. 


BIRCH ROAD, WITTON, BIRMINGHAM 6 PHONE: BIRMINGHAM EAST 1262-7 


om 


Lit. 
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MEMBER OF THE Birfield Group 


Automotive Division of BIRFIELD INDUSTRIES LIMITED - STRATFORD HOUSE: LONDON : W.1 
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The first NEAL ‘direct drive’ Mobile Crane was produced 
over 30 years ago, and although somewhat crude by modern 
standards, it was in fact a pioneer of a type of mechanical 
handling equipment which has now become world wide. It 
is interesting to record that many of the early models are 
still doing ‘yeoman’ service and are valued by the owners. 
NEAL cranes have been developed on sound engineering 
practice and the current models with their exclusive features 
are acknowledged in all spheres of industry throughout the 
world as outstanding in Design, Quality, Performance, 
Reliability and Economy. 

The NEAL range of mobile cranes from } ton to 15 tons 
capacity can be fitted with many attachments, grabs, 
magnets, clamps etc., and the wide variety of standard and 
special jibs in alternative lengths ensures that there is a 
NEAL crane to suit your requirements. 


NEAL 


CRANES 


MOBILE 


ENGINEER 





NEAL 
the 
name 
behind | 
the 
best 
cranes 















Send for a copy of our latest publication No. 114 on 

Design and Construction of the NS.70 6 ton model, 

illustrated in full colour; we are sure you will find it 
most interesting. 


R. H. NEAL & Co. Ltp 


Head Office: PLANT HOUSE 
EALING, LONDON, W.:5 
Works: GRANTHAM, LINCOLNSHIRE 
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There’s power in the atom... 


Sapte 














Sand cast in aluminium alloy. 
Diameter 494", maximum depth 
19%’, fettled weight 536 lb. 


and strength in BIRMAL 


This is a very special casting. Somewhere behind the creation 

of atomic power it has an important part 

to play in the production and processing of fuel. 

Birmal excel in large complex castings of this kind for both the 

atomic and the engineering industries. A background of 

more than half a century’s experience lies behind their choice of materials 
and processes. The benefits of this knowledge and experience 


are available to all industries where the quality of castings counts. 


You get more than a casting from <<]; | f H AL a 





Birmingham Aluminium Casting (1903) Co. Ltd. 


BIRMID WORKS SMETHWICK BIRMINGHAM 40 
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machining | 
costs 


Components previously fabricated or 





















machined from the solid can now be 
produced more economically by Osborn 
precision casting processes. Frequently 
there are further savings in the machine 
shop where machining times are greatly 
reduced or even eliminated. Castings of 
high quality finish are produced to close 
tolerances in most grades of steel, including 
tool steels, stainless steels and heat resist- 
ing alloys. Castings are manufactured for 
mechanical conveyors, the machine tool 
industry, electrical switchgear, etc. 

Osborn Socast steel castings provide many 
economies and help to increase output— 


please write for literature. 


‘SOCAST’ 
STEEL 
CASTINGS 





Fine Steelmakers 

Steel Founders 

Engineers’ Tool 
Makers 









Aug. 15, 1958 








Revolutions per minute or revolutions per ' 
annum? There you. have the vital difference 
between ordinary electric motors and 
those,made by EPE. Thousands of EPE 
electric motors are running at the rate of 
Over 100,000,000 revs. a year—unfailingly 
—year in, year out! Unusual? Not a bit. 
EPE electric motor users take this sort of 
service for granted. Next time you’re 
buying electric motors remember it pays RON oak: 
to specify EPE—to be sure: 


8 
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LONDON OFFICE: 421 GRAND BUILDINGS, TRAFALGAR SQ., LONDON, W.C.2. 
Phone: Whitebvail 5643 & 7963 








Sling 
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HIGHER TENSILE STEEL CHAIN SLINGS TO B-S-2902 


There is a WHEWAY Chain produced to meet 
most requirements, made to your specification 


in all kinds of metal :— 
Monel High Carbon Steel 
Inconel Mild Steel 


Stainless Steel Higher Tensile Steel 
Alloy Steel Muntz Metal 


JOB WHEWAY & SON LTD - GREEN LANE - WALSALL - STAFFS 
ese NNN em Soe EN 








THE ENGINEER 51 





LESS 
WEAR 
LESS WASTERS 
MORE 
PRODUCTION 
MORE 
PROFIT 






METAL FOR PRESS TOOLS 


'N. C. ASHTON LTD 


ST. ANDREW’S ROAD, HUDDERSFIELD ENGLAND 


TELEPHONE: HUDDERSFIELD 6263/4 
Cw 3269 
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Cull forgings are good — really good. $ 


Beane ae . 


That cuts machine cost toa . 
The forgings illustrated were 


finished machined at Cull’s own 
factory, after final heat treatment 
and were subjected to crack detection. 
Cull inspection is 100% on all products. 


minimum —as they have a real 






understanding of the * out-of-the- 


ordinary’ job. Yes get in touch with 


seBpETSILEet tare. ° 
bets Ge vn OE te 
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Culls—they’re the best people. 


jogos) 
o | 
1 
Se oe 
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BE 


teertzrain 
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Ww. B. CULL & SONS LTD. 


Head Office & Works 


TENNANT STREET, BIRMINGHAM, 15 
Phone : MiDiand 6048-9 Grams : CULANSONS, B’HAM 
Works also at : 

POWKE LANE, OLD HILL, STAFFS. 
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GRAVEL PUMPS 








44/5" Centrifugal Sand and Gravel Pump with Diesel Engine Drive. 


EASTON & JOHNSON LTD. - TAUNTON, ENGLAND 


TELEPHONE 3146 GRAMS : EASTWALD, TAUNTON © 
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WV@ MW DE-AERATORS | 











eliminate oxygen corrosion 
in the power plant 





Prolong life of boiler 
tubes, economisers, 
valves and 

other surfaces. 


Heat in operating 
steam retained in 
feed-water. 





The Weir triple De-aerators illustrated are mounted on a feed tank 
35 feet long, 12ft. 6in. diameter, and have a normal output of 1,040,000 


Ib./hr. at 280° F. 


We invite enquiries for the most suitable equipment to meet specified 
requirements, 





CATHCART - GLASGOW, S.4. 
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TUBE 
EXPANDERS 


FOR ALL PURPOSES. 

As supplied to the 
Admiralty, British Electrical 
Authority, 

Railways, Oil Refineries, 
leading Boiler Makers 


and industrial users. 


LEADING TUBE EXPANDER 
MANUFACTURERS FOR OVER 70 YEARS 











HYDRAULIC 
CONTROL 


SAWING 
MACHINES 


Unique in design. Proved 

in practice. One simple setting 

and it’s capable of dealing with any 

section within its range 

with blades of one pitch of 

tooth. The blade commences and 

* finishes each cutting stroke , 

with no pressure whatsoever. 
What a saving in blades! 
ACCURACY AND RELIABILITY 


evowseete KETTERING. Tel: Kettering 3113 


YOU INCREASE 
THE PRESSURE 
TO SUIT 

THE SECTION 





CHARLES WICKSTEED & CO (1920) 
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What’s cooking? 


As far as Crompton Parkinson stud welding is 
concerned, plenty! Consider stud welding in 
relation to the Jones family, for example. It has 
helped in the manufacture—and very possibly 

in the design—of their cooker, refrigerator, sink 
unit, water softener, washing machine, and 
even of their coffee percolator. 

Keeping up with the Jones’s by speeding 
production and cutting costs is something that 
concerns every industry. If your company uses 
metals and is anxious to do a good job better, 
have a word with Crompton Parkinson about stud 
welding. Time and again it has proved to be the 
recipe for simplifying designs and increasing 
productivity. 


(rompton Parkinson 


(STUD WELDING) LIMITED 


1-8, BRIXTON RD., LONDON, 8.W.9. Telephone: Reliance 7676 






Stud welding steps up production 
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BISON Prestressed Precast Beams 
speed the erection of bridges and 


materially reduce costs 





Road Bridge, State Institution, Carstairs 

: Structural Engineer: F, A. Mackay 
Senior Structural . Ministry of Works (Scotland) 
General Contractors: Hanratty & Paul, Edinburgh 





SPEED & STRENGTH 


BISON 


floors, beams and concrete frame structures 





CONCRETE LIMITED 
are the largest structural precast concrete manufacturers in the world 


CONCRETE LIMITED 
Green Lane, Hounslow, Middlesex Hounslow 2323 and Dovehouse i 
Londom Sales Ofice: 16 Northumberland Avenue, W.C.2 WMschall S900 ene nem Lichfield 3558 


CONCRETE (NORTHERN) Liuirep Stourton, Leeds 10 Leeds 75421 Manchester Office: i 
Manchester 3 Blackfriars 5676 a es 


CONCRETE (SCOTLAND) LiMiTED Elmbank Street, Glasgow C.2 City 3292 CONII8 
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In their 
remarkable 


new foundry 















































use 





COVENTRY CLIMAX ENGINES LIMITED, Dept. ‘ENG,’ COVENTRY 
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ARCTIC VOYAGING 

Late last week the news broke that the U.S. submarine 
“‘ Nautilus ” had completed a voyage across the Arctic 
Ocean from the Behring Straits to the vicinity of Spitz- 
bergen. How delighted the shade of Jules Verne must 
be! For was not his imaginary vessel voyaging to the 
Pole named “ Nautilus ” too ? One daily journal in this 
country immediately suggested that this remarkable 
voyage had a significance equal to that of the setting up of 
an artificial satellite orbiting around the earth. Scientific- 
ally, of course, any such suggestion is nonsense. For the 
setting up of artificial satellites constitutes man’s first steps 
towards the exploration of the solar system, whereas the 
voyage of the “ Nautilus” took place along a route 
already being pioneered by air. But in the military sense 
our contemporary may well have been right. For 
if submarines can navigate the Arctic Ocean, as another 
U.S. submarine the “Skate” is reported to be 
navigating it as we write, then, using cracks and 
fissures in the ice-cover, they could bombard the 
U.S.S.R. with atomic weapons from its northern 
coastline. Very possibly such submarines would prove 
undetectable and, because of the ice-cover, indestructible. 
But for our part, as engineers, we are never so greatly 
interested in the purely warlike potentialities of any 
development as in its peaceful and constructive poten- 
tialities. There the significance of the voyage lies in the 
establishment of the practicability of navigating under the 
ice. Shipbuilders have lately been suggesting that there 
might be advantages in building submersible cargo vessels 
for trading over, or rather through, the oceans; and 
the advent of nuclear power has made it possible to con- 
template that such a vessel could remain submerged 
throughout a whole voyage. That such a vessel would be 
able to navigate under the Arctic ice would prove for 
certain purposes a very great advantage. For a route 
through the Behring Straits is substantially the shortest 
sea-route from Northern Europe to the Far East. By 
that route, for example, Tokyo is only 6300 miles from 
London as against 11,200 miles via Suez. The distance to 
the Western seaboard of Canada and the U.S.A. would 
also be reduced as compared with the route via Panama. 
The airways companies have for long realised the virtues 
of trans-Arctic routes in saving time and distance flown 
and have recently been opening them up. Captain 
Anderson of the “Nautilus” is reported to have 
remarked : “‘ We were anxious on this trip to show the 
possibility of utilising the route as a fast commercial 
route.” The “ Nautilus” is however reputed to have 
travelled at depths of about 400ft. No doubt she dived 
to 400ft partly for safety under the ice and partly for the 
military reason that submarines are less easily detected 
the deeper they go. But a commercial vessel .would 
presumably desire not to dive so deeply. Nor, judging 
from the results of the voyage, does there seem much 
reason for supposing that dives would need to be so deep. 
The ice, in general, appears to be quite thin, with, how- 
ever, some downward projections to 50ft or more. The 
chief difficulty must lie in navigation under circumstances 





when the possibility of gaining an independent “ fix” may 
not be possible between Spitzbergen (or thereabouts) and 
the region of the Behring Straits. But modern instruments 
(as the voyage of the “ Nautilus ” has demonstrated) can 
overcomg that difficulty. It is, of course, not to be sup- 
posed that shipowners on both sides of the Atlantic will 
now rush to place orders for nuclear-powered submersible 
cargo ships! But if and when it becomes economic to 
propel ships by nuclear power there will be a commercial 
incentive to build submersibles able to utilise the route 
pioneered by the “ Nautilus.” 


STEEL PROSPECTS 


A year ago the Iron and Steel Board presented to the 
Minister of Power a special report on the development of 
the British iron and steel industry. It was the second 
such report prepared by the Board and dealt in consider- 
able detail with the expected growth in the demand for 
steel in the period up to 1962. The Board estimated that 
by 1962 the annual demand for steel would be in the 
neighbourhood of 29,000,000 ingot tons. With this 
assessment of the demand, the Board concluded that the 
steel industry’s aim should be to have sufficient capacity 
to produce 29,000,000 ingot tons by 1962, which would 
give a reasonable assurance of providing supplies of 
30,000,000 tons if required, without abnormal imports. 
But in the months which have passed since the publication 


of the special report there have been, as is well known, - 


changes in the economic climate. The influence of these 


changes upon the steel industry is dealt with, in some - 


detail, in the fourth annual report of the Iron and Steel 
Board, which was briefly reviewed on page 231 of our last 
issue. The report recalls the introduction by the Govern- 
ment last autumn of measures designed to restrict credit 
and to curtail capital investment in the public sector of 
the economy. It also refers to the “ hesitancy ” in inter- 
national trade following the lowering of industrial 
activity in North America and the continued fall in some 
world commodity prices. Consequently, the rate of the 
growth in demand for steel has been slowing down in 
recent months, a factor which must inevitably affect the 
conclusions reached by the Board rather more than a 
year ago. The Board has the general responsibility of 
keeping the iron and steel industry’s productive resources 
under review “ with the aim of securing development and 
modernisation in line with the nation’s requirements of 
efficient, economic and adequate supply.” 

The main question to be considered by the Iron and 
Steel Board, of course, is whether the present pause in the 
growth of industrial production is likely to create a 
situation wherein the targets already declared for 1962 
would require a rate of expansion between now and then 
which would impose too great a strain on the economy. 
At present, the Board wisely inclines to the view that the 
objectives of the current development programme should 
generally remain unchanged and should be pursued as far 
as practicable. At the same time, it has to be recognised 
that the prevailing circumstances are bound to affect in 
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some degree the carrying out of the development pro- 
gramme. As a result, the start of some of the approved 
projects has been delayed and others have been modified 
by postponing the installation of some of the equipment. 
Referring to these matters in its annual report, the Board 
makes the observation that “ not unnaturally there has 
been less assurance about the extent of the market in 1962 
and financing arrangements have been rendered more 
difficult.’ The latter problem, the report adds, “ has 
been accentuated by the uncertainty caused by the possible 
effect of political changes on the affairs of the industry.” 
Inevitably, it is difficult for the Board at this juncture 
to forecast at all precisely the ultimate effect on the steel 
industry of those factors which are putting a brgke on its 
progress. A tentative estimate is that, on the*basis of 
schemes already approved, the capacity for crude steel 
should be about 27,000,000 ingot tons in 1962 rising 
possibly to 28,000,000 tons by 1963. It should not be 
forgotten, however, that there is still time for additional 
expansion projects to come forward which could be 
completed by 1942-63 should they be needed. Later this 
year, the Board intends to make a further appraisal of 
steel demand, carrying its inquiry forward at least into 
the ‘middle 1960s ; that is an exercise in which the iron 
and steei industry, Government departments and con- 
sumers’ organisations will participate, and one which will 
undoubtedly lead to a clearer view of the longer term 
prospects. The Board’s latest report need not, in any 
way, be looked upon as a pessimistic document. The 
note of caution to be detected in it, however, is worthy of 
the attention of all who are concerned with the present 
and the future of one of this country’s most important 
basic industries. 


BALANCES AND BEINGS 


Bank managers are fond of claiming that if in counting 
up the balance at the end of the month an error of £1000 
or so is made it is just an occasion for laughter and leg- 
pulling. For the error will be found in an instant. But 
if the accounts fail to balance by only a penny or two 
then there is the devil to pay! The whole calculation, 
maybe, will have to be done over again and possibly over 
and over again before the source of the error is found. 
Something similar is known to engineers. A bridge, let 
us say, is to be built across a river. Now let the river 
only be wide enough and the bridge expensive enough and 
the choice is obvious. No other kind of bridge can rival 
the length of span which can be supported by suspension 
cables and, at the limit, there is, in fact, only one way in 
which the suspension bridge itself can be designed. But 
the narrower the river becomes and the simpler the 
apparent problem of bridging it the more embarrassing 
becomes the choice of alternatives. In the search for that 
one design which may prove a metaphorical penny or two 
cheaper than others it may become necessary to enter upon 
quite detailed design and costing of several alternatives. It 
is a relief rather than a further burden upon the designer 
if he is told that finished appearance is likely to weigh 
heavily in the purchaser’s mind when making his choice. 
For then he can plump for whatever is in the esthetic 
fashion. To-day concrete, preferably prestressed, should 
be the thing ! 

This business of attempting to strike a precise balance 
is, of course, something that we do all our lives. We 
weigh up the pros and cons of courses of action in the 
hope that one or other will prove markedly superior to 
the rest. But how seldom it does! The staff of the 
bank is much to be pitied if the accounts reveal a balance 
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imprecise by one penny. But sooner or later the right 
answer will be found and they can all go home. Yet for 
us so few answers are demonstrably right. When, for 
example, the Minister of Defence decides that the super- 
sonic “ Lightning” is the last manned fighter the R.A.F 
will need he, no doubt, believes he has balanced the 
accounts correctly. But there are not wanting critics 
who regard his calculation as just about as obviously 
wrong as an unbalance of £1000 in the bank’s accounts. 
Of course, we can always, as engineers, appeal in pursuing 
our profession to mathematical calculation and to funda- 
mental scientific laws. Contrasting ourselves with artists 
and politicians whose actions seem ruled solely by emotion 
we often feel superior. But how short is the distance 
calculation really carries us. Given certain facts we can 
calculate precisely the dimensions of a big-end. But once 
we set out to design a whole engine we are compelled to 
make a series of compromises. Our rightness or wrong- 
ness of judgment in making these compromises can only 
be assessed when the attempt is made to sell the engine in 
competition with alternative designs. Despite all that 
science and the application of science has done for man- 
kind it has never relieved man of the need to choose, 
without adequate information, between differing courses 
of action. We do not think it ever will ! 

How very much then we sometimes wish that someone 
would invent a computer so incomparably capable that 
it could weigh up in detail the consequences of alternative 
courses of action and provide incontrovertibly the 
uniquely right answer. Yet how dull the world would be 
if such a machine was invented !_ For the more imprecise 
our knowledge, the greater becomes the scope for indi- 
vidual judgment and so long as precise calculation is not 
possible no one can be proved utterly wrong. Room for 
manceuvre is left to the critic and the crank, the rational 
and the emotional ; and in consequence engineers, proud 
of their technical ability, dare wholly to disregard lay 
opinion only at their peril! For machines are made for 
men not men for machines. To be a success on the 
market, for example, a motor-car must be designed so as 
not too greatly to incense the critic, so as to make some 
concessions to human crankiness, so as to appeal to reason 
and so as to give emotional satisfaction too. Nor can 
such factors be neglected when engineers are making 
machines for other engineers, rather than laymen, to 
operate. Aesthetic considerations still have their influence 
upon design. Why else do engineers take so much care 
about the appearance, internal and external, of a power 
station ? 


THE BRITISH MERCANTILE MARINE 


From debates and questions in both Houses of Parlia- 
ment in recent months, it is clear that the state of three of 
Britain’s most important and closely related industries— 
shipping, shipbuilding and ship-repairing—is causing 
increasing anxiety in the country. Shipbuilders have an 
order book for 6,000,000 tons, representing about four 
years of work and covering a much wider variety of types 
of ships than is at present being built in foreign yards. 
None-the-less, during the first six months of 1958, orders 
totalling 200,000 tons, and valued at £25,000,000, for new 
merchant ships to be built in British yards were cancelled ; 
and new orders amounted only to 130,000 tons—a decline 
of over 1,000,000 tons on the same period last year. 
Neither the Civil Lord nor the Minister of Transport 
regards this as a cause for undue anxiety, as it may well 
lead to a speed-up in deliveries and a quicker turn round 
in repairs. The immediate cause is without doubt the 


————————— vas 


Aug. 15, 1958 








Aug. 15, 1958 





current marked recession in trade, with freight rates now 
fallen to a little above half the index number for 1952. 
British merchant ships have been particularly badly hit 
by the recession in the primary producing countries 
because nearly one-third of their earnings is derived 
from countries outside the United Kingdom. 

Fluctuations in world trade are, however, a world 
problem and are in no way responsible for the decline in 
our percentage share of an expanding world fleet, which 
has fallen from 50 per cent in 1900 to 18 per cent in 1957. 
More and more nations—both old and new—are devising 
methods of discriminating in favour of tonnage under 
their own flags. During the last two years no fewer than 
twenty trade agreements have been drawn up between 
various countries which include a shipping clause reserving 
the traffic between the two countries concerned to ships 
of their own flags, irrespective of economic considerations 
or of existing services, This, and our war losses—two- 
thirds of our merchant fleet in the first world war and 
three-quarters in the second world war—largely account 
for the reduction in the British share of world tonnage 
to-day. Moreover, since 1939, the British Merchant Fleet 
has had to face intense and growing competition from 
ships registered in countries where their owners pay no 
taxation, however high their earnings. In 1939 those 
nations—Panama, Liberia, Honduras and Costa Rica— 
had virtually no shipping at all. Yet by 1957 they had 
acquired between them a fleet of more than 14,000,000 
tons. With the 4,000,000 or 5,000,000 tons these nations 
now have under construction, their combined fleets will 
in a very few years exceed the present British total of 
19,500,000 tons. 

It is true that these “‘ Flags of Convenience ” countries 
are now suffering from the recession to a greater extent 
than the regular maritime nations. They do not favour 
long-term contracts and charters and have been only too 
happy during the boom period, in their tax-free position, 
to seize the chance of quick and high returns. But, as 
Sir L. Ropner pointed out in the House of Commons, 
the recession is hitting their policy rather than their ships, 
as they lay up their older and less profitable vessels. The 
British Government is doing what is practicable to assist 
British shipowners by increasing the investment allowance 
and, more recently, by the removal of control by the 
Capital Issues Committee. It is also studying the 
possibilities of action through international agreement, 
though there seems little that can be done in that direction. 
Any attempt by the United States Government to amend 
its present shipping policy would be met by strong 
opposition in Congress. Some 40 per cent of “ Flags 
of Convenience” ships are owned by United States 
interests which are also in financial control of many 
of those which are ostensibly registered by Greek owners. 
Moreover, in addition to subsidising her own liners, the 
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United States actually encourages her tramps and tankers 
to make use of “ Flags of Convenience.” British owners 
are neither permitted, nor do they wish, to register with 
“Flags of Convenience” countries and there are great 
difficulties in the way of registering with low-taxed 
Commonwealth countries. Apart from a substantial 
remission in taxation—which could not with justice be 
applied solely to the shipping industry—the only solution 
seems to lie in the inventive genius and craftsmanship of 
British shipbuilders and marine engineers. In_ this 
connection, one notes that Vickers-Armstrongs has 
designed an auxiliary system of transverse propulsion 
consisting of twin tunnels placed athwartship, forward 
and aft, and using propeller assemblies, to assist when 
docking or manceuvring. The system, which is being 
fitted by the company in the Orient liner “ Oriana,” 
confers some economic advantage, particularly for long 
ships with a single screw such as oil tankers, under 
favourable weather conditions and with the agreement of 
the local harbour authorities. 


LONG-WELDED RAIL TRACK 


All railway travellers who have experienced the increased 
comfort and comparative silence of trains when running 
on long sections of welded rails in other countries will 
note with pleasure the recent announcement of British 
Railways that it envisages the installation of long-welded 
rails on the main lines throughout the country as track 
renewals become due. The announcement states that 
some 50 miles of track in this country have already been 
equipped with long-welded rails, and a further 60 miles 
will be installed by the end of this year. Amongst the 
first major lengths to be laid will be two 3-mile stretches 
of the down main line of the East Coast route to Scotland, 
between Northallerton and Darlington, and between 
Newcastle and Berwick-on-Tweed. It is estimated that 
about 170 miles of the long track will be laid next year as 
existing track has to be renewed. 

It will be appreciated that track using long-welded 
rails requires a special technique of maintenance, and it 
has not yet been possible to ascertain fully the economies 
in installation and maintenance with the trial sections 
laid hitherto in isolated stretches in this country. In order 
to provide a suitable length of track upon which a com- 
plete work study may be carried out it is proposed to 
install the long rails on a 5-mile stretch on the East Coast 
route next year. The permanent way gangs responsible 
for this section of the main line will then be reorganised 
to determine the degree of maintenance necessary over a 
completely equipped length of long-welded track. Sub- 
stantial economies are expected from the long-welded 
track and it is to be hoped in the interests of the travelling 
public that the adoption will be rapid when the required 
experience has been obtained by British Railways. 





“ THe ATLANTIC TELEGRAPH ”’ 


“The great feat is at last accomplished and the two worlds are 
brought within speaking distance of each other. The mysterious 
cable has quietly settled down in ocean depths, whither work of man 
never before descended. There it now lies amid unfathomed caves 
and rayless recesses, hitherto the haunts only of sea monsters, paved 
with wealth and strewed with forms that.never excited the desire of 
cupidity or the curiosity of inquiry. And along the slender wire, 
submerged beneath the great world of waters, and supplying a sinuous 
but facile track, our thoughts may flash with lightning speed. The 
voice of friendship shall vibrate amidst its strands, the whisper of 
affection, the warm breath of love. It will give an instantaneous 
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voice to national complaints, and enable either land to anticipate 
cause of misunderstanding ; restoring good feeling ere the source 
_ has been widely bruited and had space to stir resentment or 
e the dogs of war. That slender cable will be vocal, too, with the 
behests of commerce, commanding our needed supplies from that vast 
field of production, and multiplying the causes of mutual dependency 
that shall keep us‘in amity with our transatlantic brethren. ; 

“ It will not be the vehicle of an electrical current only, but will be 
the highway of sympathies, and the medium of a mutual interchange 
of thoughts that shall be more powerful than the wonderful agent that 
conveys them, and is rendered subservient to their purposes. At the 
risk of sacrificing professional decorum we must for once indulge our 
feelings of jubilation and cry—* Success to the Atlantic Telegraph’,”’ 
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Plastic Design of a Four- Storey 
Steel Frame 


By M. R. HORNE, Sc.D., A.M.I.C.E. 


No. Il—{ Concluded from page 208, August 8) 


The design of the four-storey steel frame at the new extension of Cambridge 
University’s engineering laboratory is explained in detail in this article. 
The completed building is the first multi-storey office or laboratory structure 


to have been designed by plastic theory. 


Having followed through the 


main design calculations, joint detailing and erection are described, and the 
plastic design is compared with other design methods. 


JOINTS 


ETAILS of the beam to stanchion joints 

are shown in Figs. 10 (a) to 10 (d). 
These are of two types, Fig. 10(a) referring 
to those on the second and third floor and 
in the roof, while Fig. 10(6) refers to the 
first floor. Details of the welding of the 
beams to the stanchion flanges are given in 
Fig. 10 (c), while Fig. 10 (d) shows the clamp- 
ing arrangements during erection. The 
splice between the stanchions made above 
the first floor beams is shown in Fig. 10(e). 
Photographs of the two types of beam to 
stanchion joints are reproduced in Figs. 
11 and 12. 

The principles involved in designing welded 
joints are illustrated in Fig. 13. When a 
relatively light beam is attached to the 
flange of a stanchion, it may not be necessary 
to provide any stiffeners at all, as shown in 
Fig. 13(a). The heaviest beam which may 
be so connected to a stanchion is determined 
primarily by the flange and web thicknesses 
t and t, respectively of the stanchion. 
When the stanchion is a rolled section with 
taper flanges of width B, the maximum area 


3 
A’ of the beam flange is LA ¢ 2) 


In the present case, the maximum beam 
flange areas for connection to the upper 
lengths of the stanchions would be, if these 
were unstiffened (12in x 6in x 54 Ib), 
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== 1-42 square inches. 


Since the flange areas of the beams exceeded 
4 square inches, stiffeners were obviously 
essential. 

When a stanchion is provided with hori- 
zontal stiffeners opposite the beam flanges, 
the joint will be satisfactory if it has beams 
of equal depth on either flange, as shown in 
Fig. 13(6). In an outside stanchion length, 
however, the web may fail in shear as shown 
in Fig. 13(c). _If this is to be avoided, the 
web thickness of the stanchion must not be 


less than 2 0% where S is the plastic modulus 


of the beam, 6 is the width of the stanchion 
and d is the depth of the beam. In the 
present design, for the joints on the third 
floor, we have 

S=88-43in* (14in x 6in x 57 Ib) 

b=12in 

d= 14in. 


Web thickness required = paar =1-0S5in. 


Hence some form of reinforcement against 
the shear failure shown in Fig. 13(c) was 
necessary. It was decided to strengthen the 
joints on the second and third floors and in 
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the roof by adding side plates of thickness 
#in, which effectively acted as additional webs, 
as shown in Fig. 10(a). This form of joint 
possessed the advantage that the tie beams 
(see Figs. 3 and 11) could very easily be 
connected to cleats welded to the side plates. 

An alternative to the provision of additional 
side plates on external joints is the use of 
diagonal or K-stiffeners. A single diagonal 
stiffener on each side of the web may be 
provided (Fig. 13(d)) in which case the 
allowable plastic modulus of the beam 
becomes 


Abd 
S= VB ait 0 ete 


where A is the combined area of the stiff- 
eners on the two sides of the stanchion web. 
Alternately, K-stiffeners may be provided 
(Fig. 13 (e)), this having the advantage that 
the horizontal stiffeners become unnecessary. 
The permissible plastic modulus of the beam 
becomes 
Abd 
S VP iid +0: Sbdt,,. 

In the first-floor joints of the present build- 
ing K-stiffeners were provided as shown 
in Figs. 10(6) and 12. Vertical stiffeners, 
projecting outside the K-stiffeners, were 
also included in order to accommodate 
the tie beams. 


ERECTION AND SITE WELDING 


The feet of the stanchions were provided 
with in base plates connected by a periphery 
fillet weld. Two 14in diameter holding-down 
bolts were used per stanchion, which was 
treated in the calculations as pinned at the 
base. 

Cleats were provided for seating the 
main beams during erection, as shown in 
Fig. 10(d). The cleats were left on after the 
frame had been site-welded, but temporary top 
clamps were used as shown to hold the 
beams to the stanchion face. The weld 
preparation and weld details for the main 
beam to stanchion connections are shown in 
Fig. 10(e). It will be seen that, in order to 
obtain a straight-through weld on the lower 
flange of the beam, a notch was cut in the 
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TaBLe IV—Summary of Designs for” Four-Storey Wing 


Designs with limited depths in roof and third floor beams 
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| Designs with’no limitations on depths of beams 
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web. After the completion of the main 
flange butt welds, fillet welds were added 
underneath the top flange and either side of 
the web. It will be noticed that the main 
butt welds were made up until the total 
throat thickness exceeded the mean flange 
thickness. Due to the flange taper the butt 
weld was not a full penetration weld, and it 
was considered that this weld profile was 
necessary to develop the full strength of the 
joist. The site welding presented no major 
difficulties, the procedure being to employ 
two welders who operated simultaneously on 
opposite ends of the same beam. The move- 
ment of the top of the frame due to site weld- 
ing was less than jin. The staging to sup- 
port the welders was slung from the beams, 
and enabled them to work easily on all runs. 


DISCUSSION OF DESIGN 


A comparison is made in Table IV between 
plastic designs for the frame and designs with 
simply supported beams. Any comparisons 
are complicated by the restrictions imposed 
by the architect on the depths of the beams 









































the third floor. With similar restrictions, the 
design obtained according to B.S. 449 (1948) 
with simply supported beams is given as 
Design B. It will be seen that this design 
involves a fabricated section for the third 
floor. A broad flange section is used for the 
lower stanchion lengths, these being more 
economical in weight than any other section. 
The total saving in weight for Design A 
in comin (Dek with Design B (that is, 
(Design B)— ign A) , 

(Design A) x 100) is 19 per cent. 
This is the net result of a 36 per cent saving 
in the weight of the beams, at the expense of a 
14 per cent increase in the weight of the 
stanchions. The simply supported Design B 
is derived without any consideration of 
allowable deflections. In the plastic design 
the total working load deflection in the third 
floor beam is found to be 0-87in, or 1/455 
of the span, whereas for Design B, the 
deflection is 1-7lin, or 1/232 of the span. 
The deflection of the roof beam in Design B 
is of similar magnitude. If it is desired to 
restrict deflections to 1/325 of the span in 



































in the third floor and in the roof. In the the simply supported design, as suggested 

plastic design adopted for this frame (Design in clause 34 of B.S. 449, then the roof 

A in Table IV) it was found possible to use and third floor beam must be redesigned, 
te 18-3 re sin tik haa 2 beams of only 14in depth in the roof and in as has been done in Design Cin TableIV. In 
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comparison with this design, the plastic 
design A shows a net saving of 29 per cent, 
the saving in the beams being 47 per cent. 

It is obvious that the saving in weight 
generally to be expected from the application 
of the plastic theory to multi-storey frames 
cannot be assessed realistically by considering 
a frame in which the depths of the beams are 
severely restricted—although in a tall build- 
ing, the limitation of beam depths is always 
an important factor, and should put a 
premium on rigid frame design apart from 
any consideration of saving in weight of 
steel. In Table IV, designs D and E are the 
plastic and simply s designs, respec- 
tively, for this same building, without any 
restriction on the depths of members. The 
saving in weight for the plastic design is 
16 per cent, obtained as the net result of a 
34 per cent decrease in weight of beams and a 
14 per cent increase in weight of stanchions. 
It is interesting to note that, whereas the 
deflection of the third floor beam in the 
plastic design D is 0-77in, the corresponding 
simply supported beam in design E deflects 
1-1lin. Hence, continuous frames designed 
by the plastic theory may show appreciably 
smaller working load deflections than simply 
connected frames designed for the same 
loads. 

The assessment of the relative costs of a 
simply supported design and a plastic design 
is difficult, since any comparisons are entirely 
dependent on the willingness of contractors 
to undertake new methods of construction 
objectively in relation to existing methods. 
For the Cambridge building, the net cost of 
the welded frame was ultimately judged to 
be equal to that of an orthodox simply 
connected frame, the higher cost per ton for 
the welded frame being due to the experi- 
mental nature of the project. There appears 
to be every reason for believing that con- 
siderable economies should become possible 
when the techniques of site welding are 
better established. Economy is primarily 
governed by the ease with which the welded 
site joints can be made. In the present frame, 
no trouble was experienced in laying any of 
the welds, except for the first run in the beam 

. The making of a butt weld against a 
vertical stanchion face must always present 
difficulties, and recent research at Cambridge 
has been concerned with finding the extent 
to which fillet welds only may be relied upon 
to develop the full plastic moment of a 
beam section. The provision of a notch in 
the web of the beam in order to form the 
joint in the lower flange becomes unnecessary 
when fillet welds only are used. The tem- 
porary clamps on the tops of the beams are 
probably also an refinement, and 
in recent Cambridge tests the beams have 
been connected to the erection cleats by bolts 
to be left in position after the site welding 
has been completed. 

It will be seen from Table IV that in all 
cases the economy obtained by the plastic 
theory in the design of the beams is partially 
off-set by the increased weight of the stan- 
chions. Some increase in stanchion weight is 
inevitable, but it may be noted that a single 
bay frame will show this effect much more 
than a multi-bay frame. In a multi-bay 
frame, the beams on either side of a joint 
provide balancing moments, and it will 
usually be found that the internal stanchions 
are not increased. Hence, in multi-bay 
frames, total savings in weight of up to 25 per 
cent may be . Moreover, the 


elaborate joint reinforcements apparent in 
the present design are no longer necessary for 
most internal stanchions, the only require- 
ment being the provision of horizontal 
stiffeners. 
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French Locomotive Experiences 


By EDWARD H. LIVESAY 


No. IlI—“* MOUNTAIN ” EXPRESS LOCOMOTIVES, “ 241-P”’ CLASS 
(Continued from page 738, November 22, 1957) 


NE of the most impressive types of 
express locomotives running on ‘the 
S.N.C.F. is the “241-P” class (Fig. 7) 
operating chiefly over the Nord region. It 
had its genesis on the P.L.M. line in the 
1930s, but the electrification of much of that 
railway making them redundant, they were 
transferred elsewhere—though some are still 
running between Lyons and Marseilles with 
such trains as the “ Mistral” over a route 
which is not yet electrified. As designed by 
Monsieur Vallantin, they did very good 
work in their original form, but subsequently, 
on Monsieur Vallantin’s retirement, their 
efficiency was greatly increased by reconstruc- 
tion with the addition of devices, and on the 
lines with which Monsieur Chapelon’s name 
is inseparably linked, during his administra- 
tion as Chief of Design of the S.N.C.F. It 
follows that though, in the first instance, he 
was not the author of their being, the latest 
class has been so improved by the adoption 
of what may be termed “ Chapelon prin- 
ciples ” that it can be regarded as a Chapelon 
engine. Thirty-five of this revised design 
were built following the war, and it was on 
two of these of the latest construction that 
I rode recently, experiences which increased 
the high regard induced by runs made on 
similar engines during previous visits to 
France, these including the “ Mistral,” 
mentioned above, and trains working between 
Paris and Lille. The class was described in 
some detail in the first series of these articles 
(April 16, 1954), so only the chief dimensions 
are appended here, but the outline drawing 
published in that first essay was of the original 
unimproved Vallantin engine, whereas the 
sectional drawings forming part of the 
present articleonand opposite page 248 kindly 
provided by Monsieur Chapelon, are of the 
latest machines, showing many of the improve- 
ments made by him in the light of experience 
with their forerunners, and other types, 
during recent years. 
In a very interesting letter received from him 
a little while ago, the following remarks were 
made :—“... the ‘241-P’ is an improve- 
ment on the ‘241-Cl’ class of the 1931 
P.L.M., but has benefited notably in a more 
or less complete manner by the progress made 
in the (rebuilding of) the ‘ Pacifics,’ in par- 
ticular the fitting of a ‘ Houlet’ superheater 
with tubes enlarged from 40/50mm to 
50/65mm, and the enlargement of the steam 
passages to the h.p. cylinders from 137mm 
to 160mm, and to the Lp. cylinders from 
190mm to 210mm. The axles and chassis 
have been strengthened, but in spite of this 
the ‘ 241-P’ class has remained a somewhat 
delicate locomotive, and some of the h.p 
driving axleboxes have been fitted with special 
vertical joints (query) to avoid heating. On 
the other hand, the three-cylinder, ‘ 242-Al ’ 
compound of the same general dimensions, 
but weighing 148 tons, has been able to 
sustain without any trouble a continuous 
test of one hour (while developing) 4000 i.h.p. 
I have hesitated to demand this output from 
the * 241-P’ class, weighing 131 tons, except 


‘intermittently, its axles and chassis being 


still too weak, a ‘ Mountain’ of this power 
being unrealisable in France with a 20-ton 
axle limitation.” 


It is for these reasons that were more 
express locomotives to be built by the 
S.N.C.F. they would be three-cylinder Smith 
system compounds, this design permitting 
larger bearings in the h.p. axle and crank, 
with less liability of heating, than with the 
more usual French four-cylinder type, on 
which room has to be found for two cranks 
and big-ends. 

The chief dimensions of the “ 241-P” 
class are as follows :— 


Cylinders : 
High-pressure, placed between the first and 
second axles, drivingthethird ... ... 17-7in x 26in 
Low-pressure www, eee nee eee | -26°3in X 27° 6in 
SSS CAS. Sek ep e <iha) ae es a 
Valves : 
High-pressure, inside admission, piston a 
Low-pressure, inside admission, piston 
type, diameter... ... .. 1. ws «.. 14+2in 
High-pressure, travel ay ae ee 
Low-pressure, travel ibe hah ae: ace 
FR mn — dent ... .., ... ... Walschaerts 
iving wl UT ox sis ae vee OO 
Bogie wheels, diameter... ©. 2. 2) |”) 3ft 34in 
Truck wheels, diameter... ... ... ... ... 4ft Shin 
Boi i ee aie eee A a se eee 
6ft 64in x 25ft 10in 
Steam pressure... ... 2... se. eee ee os. 29116 per sq. in, 
Heating surface : 


Tubes and flues, square feet (inside area)... 2373 
Superheater, square feet (outside area) ... ore 


Firebox, square feet ..._.. 
Total, square feet . 3647 
large 6ft 6}in x 8ft lin 


Grate area, mechanical stoker, ine on 
tender, rocking firebars, side-dischar ge 
ashpan, square feet... ... ... .. .. 52 

Weight : 

On bogie, 00N8 i ieee tees 52. 90°28 
Drivers, tons wha. WES, he care des Sane Ee 
BOO, CORE io. ae Wee ae 
pC er ae ee 
Tender, carrying 9 tons coal and 7700 
gallons of water, toms ... ... ... ... 


‘ 


Ra er ee eee 
Tractive effort (working compound) ... ... 44,955 Ib 
<n blast pipes and double chimney. 

A.C.F.I. feed-water heater, electric light, Flaman recorder, 
adjustable blast nozzles, West compound brake pump 
before smokebox. The first, second and third driving axles have 
Imm side play, the fourth 5mm, and the flanges of the second, 
third and fourth are reduced in thickness by 10mm. The journals 
of the first, second and fourth axles are 10-63in long by 8-66in 
diameter ; of the third (h.p. cylinder driven) 9-84in long by 
8-66in diameter. The journals and big-ends are lubricated by 
Wakefield pumps, also the guides. The h.p. big-ends are 4-45in 
by 7-48in diameter, and the outside l.p. 4-92in by 5-Slin dia- 


meter. 
Is of the third h.p. driving axle 


_ (Nore : the length of the j 
is slightly less than that the other axles, whereas one might 


expect it to be more, but presumably there is no room for anything 
longer. In this connection Monsieur Chapelon’s reference to the 
matter of heating of these journals, which will be found above, 
is of particular interest —E.H.L.) 

To me, no visit to France is quite complete 
without a run on “UI,” the outstanding 
de Casos 4-6-4, four-cylinder compound 
which has figured prominently in the 
preceding series of articles, and for which 
I have so much admiration. On arrival at 
Calais I at once inquired about her, but to 
my disappointment found that the engine 
was undergoing the routine annual overhaul, 
and so would not be available this time. 
Nevertheless, the “ P” class “*‘ Mountains ” 
come very close to “‘ U1 ” in my esteem ; in 
fact, it is now a matter of 50/50 when I try 
to assess the respective merits of the two 
types ; the more I travel on the “ P’s” the 
fonder I get of them. So, when Monsieur 
Segaud told me that “ P31 ” would take me 
to Aulnoye the next day I looked forward 
with real pleasure to the trip, all the more so 
as Monsieur Leseigneur would be at the 
regulator, with Monsieur Fillon, as usual, in 
attendance. The sky looked ominous as I 
left Asniéres for Paris, grey, with racing 
clouds, and a drizzle began while en route 
to the Gare du Nord, but the resulting greasy 
rails at the get-away had no effect on the 
traction of “ P31,” with a load of well over 
600 tons, when we pulled out at 8.06 a.m. for 
Aulnoye. There is little excuse for loss of 
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Fig. 7—241-P class four-cylinder compound express locomotive, S.N.C.F. 


foothold anyway here, as the exit is on the 
level, followed by a slight fall to St. Denis 
before the 14-mile Survilliers bank calls fora 
well-opened regulator. There were six of us 
in the cab, as, in addition to the regular 
crew, Mec. Foucart and Ch. Moonen, Mec. 
Delavaine was on board, “ learning the road.” 
The sectional drawing shows the footplate 
to be very short, but there is ample additional 
space on the tender, so there is no cramping 
even with half-a-dozen occupants. Nor was 
there likely to be interference with the fire- 
man’s freedom of action, thanks to mech- 
anical stoking, Foucart only being called 
upon to leave his seat at infrequent intervals. 
He at once courteously offered it to me, but, 
not to be outdone in politeness, I refused to 
deprive him of it—his controls were all 
conveniently arranged within reach of the 
seat, and some would have been awkward 
to get at from any other position. My rule 
is to be as unobtrusive as possible in any cab, 
and never to get in the way of the rightful 
occupants. 

Looking around the cab, following the 
usual introductions which are a pleasant 
ceremony on French footplates, and ritual, 
two water gauges were noticed, which rather 
knocks the bottom out of my remarks on the 
subject in Number I, to the effect that, as a 
rule, only one is found on French backplates. 
Well, even Homer was known to nod—in 
any case there are generally exceptions to 
most rules, and “P” class engines come 
into this category. The invaluable, and 
in France invariable, Flaman recorder was 
located beside the fireman’s seat, which is, 
of course, not the ideal position for it, but 
on “ P’s”’ sundry fittings crowd it out of its 
normal place beside or in front of the driver, 
where it ought to be, and generally is. 
Certainly its location beside the fireman is 
preferable to under his seat, where it is stowed 
away on “ A4s” and other Eastern Region 
engines—or used to be, I should say—since 
the war it has been stowed away in the stores. 
In the absence of electric light one would 
think a Flaman under a seat on the far side of 
the cab could not be much use to the driver ; 
on “ P’s”’ the excellent lighting cancels this 
objection to the distant location, as it can be 
seen easily enough after dark. The coal was 
of the well-screened, small, dustless variety 
always found on French mechanically-fired 
engines; small enough to require no 
crushing by the conveyor, yet not so small as 
to be pulled right through the firebox into 
the tubes unburned ; it is also smokeless— 
and, I should imagine, sparkless. A triple 


dial on the fireman’s side, frequently con- 
sulted by him, has the train heating gauge 


beside it ; the ““ BK ” mechanical stoker has 
three jets, as against the five used in the 
larger American fireboxes, and the deflector 
plate, directing at will a greater amount of 
fuel to right or left, is, 1 think, fixed; it 
equalises more than deflects. There are 
“peepholes” at the top of the conveyor, 
through which the fuel can be watched fall- 
ing on to the shelf underneath the door, 
from which it is picked up by the steam jets 
and blown to the right, left and middle of 
the grate. The two regulators control 
simple and compound working respectively, 
the former only being used at starting. 
The large wheel, of course, controls the 
reverse and valve travel—both sets of gear— 
and the small wheel just to the left of the 
brake valve controls, I think, the variable- 
exhaust cones. The dials indicate boiler 
pressure and either superheat or steam chest 
pressure, I forget which ; the latter is always 
very close to that of the boiler if anything 
approaching full regulator is being employed. 
Constriction of either inlet or exhaust 
passages is emphatically not a feature of any 
locomotive embodying Chapelon principles. 
Just above the air brake handles was noticed 
a thing I have mentioned more than once 
in these articles as being invariably found 
on French locomotives, but seldom seen 
on British—a neat metal frame holding the 
working timetable, hung right in front of 
the driver, the logical place for it. Scrawled 
in pencil on a grubby, crumpled wisp of 
paper and carried in the driver’s pocket does 
not seem to be either logical or convenient, 
and might easily result in accident due to a 
restriction being forgotten. Only a little 
thing, this, but not unimportant; the 
French are a logical people—we often are 
not. The working timetable should be under 
the driver’s eye at all times ; there is then 
no excuse for his disregarding it or “* forget- 
ting ’’ its instructions. 

I ask the reader’s indulgence for enlarging 
a little on this subject, and illustrating my 
point by using the accident at Melton—was 
not this the place-name ?—on the Western 
Region a year or two ago for the purpose. 
Here the train was wrecked by being deflected 
on to the slow line at an impossible speed, the 
driver having “ forgotten” the instructions 
which he admitted not having read since the 
preceding week-end—that he would be so 
deflected due to repairs being in progress on 
the main line. I wonder whether the working 
timetable, with restrictions and out-of-the- 
ordinary working shown in red, was hanging 
in front of him ? Probably not—I qualify 
by saying “ probably,” as, of course, I do 
not know, but the chances are it was not. If 
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it was in its usual British location it was in 
his pocket. Had it been right in front of him, 
as it ought to have been, he could not possibly 
have “ forgotten ” the vital speed restriction 
and associated deflection from the main line 
—it would have been marked in red per- 
manently before his eyes. Reading the 
report, one cannot help being genuinely 
sorry for the driver, who manfully admitted 
having studied the instructions, subsequently 
forgetting them, and that he was solely .to 
blame for the accident. But the fact remains 
that had they been hanging in front of him, as 
I think they should have been, he would have 
been far less likely to overlook or “ forget ”’ 
them, and the wreck and loss of life might 
not have occurred. 

Another possible instance—that extra- 
ordinary high-speed ilment in Sutton 
Coldfield station—is it conceivable this 
could have occurred if the driver—not, I 
believe, too well acquainted with the route— 
had had the restrictions right in front of him, 
embodied in his working timetable ? Very 
likely I shall be told that many drivers do 
put the timetable in front of them; yes, 
about one in fifty, but it is certainly not a 
law of the Medes and Persians, as it ought 
to be ; it should be an official regulation. I 
have a driver friend, a “ top-link” Leeds 
man, with whom I have ridden several times, 
who always hangs it in front of him. But 
unless my memory is at fault, he makes it out 
himself, and made the frame to put it in as 
well, but he is very much an exception, in 
my considerable experience of British foot- 
plates. Why should he have to do it himself 
—there is an opening for mistakes in that ? 
A copy of the working timetable, with 
restrictions prominently marked in red, 
should be given to drivers—at any rate of 
express trains—put into a regulation metal 
frame to be hung in front of them. If a 
driver should neglect this procedure, and 
have a smash, then he should be hung ! 
Simple retributive justice, and pour encourager 
les autres. 

The seats will be seen to be of the padded 
“ snack-bar ” type ; not sleep-inducing, but 
quite comfortable enough ; certainly more 
humane than the hard wooden “ penitent 
forms” often considered good enough in 
Britain—the bucket seats of the Eastern 
Region, on some classes of engine, are 
admitted to be honourable exceptions. I! 
regret not being able to give a picture of the 
fireman’s zone of operations, though one 
was taken, but the sun was shining into the 
cab on his side, and upset things even more 
than on Lallement’s—the pictures were not 
taken on this Aulnoye run. The gauge most 
frequently consulted by the fireman has a 
triple dial, the hands indicating pressure of 
(1) jets, (2) stoker engine, (3) boiler; the 
separate dial nearby registers train heat. 

No sooner had “ P31” begun to get into 
its stride when there was a check nearing St, 
Denis for an overbridge repair. 
Speeding up, Fillon remarked that I must not 
expect super-perfect riding, as the engine 
was due to go into the shops for overhaul— 
“hoisting” is the graphic term he uses— 
having done 100,000 miles since this operae 
tion was last carried out, and therefore was 
not in the best of shape. All I can say is 
that nobody would have guessed it; at 
speed up the Survilliers incline the riding 
was excellent, only a slight rear end sway 
being noticeable, nothing in the least 
objectionable nor a what is so 
often felt on many British express engin 
even in good condition ; one or two classes 
in particular come to mind, but I will spare 
their feelings by avoiding personalities. Of 
course, an engine of this class and 
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ought to ride well ; if the reader will look at 
sectional drawing he will see why—the 
length of the wheelbase, the great weight on 
the leading bogie, the equalised driving 
springs, the yoke-anchored rear truck, the 
four-cylinder divided drive and the position 
of the high-pressure cylinders, not far from 
the middle of the engine—all these factors 
help in producing a steady, smooth-running 
machine. The track, too, had a bearing on 
the matter, being in excellent condition, 
having been relaid the year before (1955), 
and the limitation had been raised to 81 





m.p.h.—this refers to the route after Creil 
had been passed—to that point it had been 
81 for some time, I believe. 

The long | in 200 gradient was climbed at 
60 m.p.h. or thereabouts—with 600 tons 
trailing—yet steam pressure was quite un- 
affected ; again the reader has only to look 
at the drawings to see why. The generous 
heat and superheating surface, grate area and 
huge capacity of the firebox, fed mechanically, 
high steam pressure, compound expansion, 
feed-water heating, and so on—one cannot 
imagine there ever being difficulty in keeping 
steam near the 291 lb popping-off point. It 
saved me some trouble anyway, as there was 
little need to look at the gauge ; pressure 
always was up, yet I do not remember the 
valves ever lifting. En passant, the water 
gauges were tested every 50km—nothing 
was left to chance on this engine. 

Over the top, the long descent through 
Chantilly to Creil begins, down which the 

rose to the permitted limit until 

ed for passage through Creil station 
and where there is a restriction to 
about 55 m.p.h.—31 miles from the start, 
8.43, in 37 min, 50-3 m.p.h.; good work 
considering the load and checks en route, 
plus long adverse gradient. After clearing 
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Creil the track swings off to the right along- 
side the Oise, and is more or less level as far 
as Compiegne, the first stop, made at 9.02, 
at which point 57 miles had been covered in 
56 min—this was a secondary train, not a 
“ flyer.” The restart was made at 9.04— 
station work in France is generally very 
snappy—and we were soon running again at 
75/80 over easy gradients or level country, 
through heavy rain, past Noyon, to Tergnier, 
where harder going began. A briefly opened 
fire door shows a level fire, the finely 
screened coal showering down in a steady 
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anything but good riding! What could 
disturb it ? It has everything contributing 
to and resulting in refined action at high 
speed—wheelbase, weight distribution, 
cylinder position, balance and truck control— 
all are there. “* U1 ” was, I once thought, the 
last word in locomotive attractiveness, but 
now I have had considerable experience of 
“241-P’s,” at any rate there is another 
Richmond in the field ! Monsieur Chapelon 
admits they are “delicate,” but after 


all, a beautiful thing is apt to be delicate 
—the 


two attributes are sometimes 
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Fig. 8—Improved ‘‘241-P ”’ class express locomotive 


stream that no shovel could achieve ; there 
was no evidence of fuel being wasted. I 
would draw the reader’s attention to the 
ample size of the fire door, a feature of 
French engines mentioned in NumberI; a 
fireman has freedom of action and observa- 
tion with a door of this area. 

By this time, having shaken down in the 
cab, acclimatized, as it were, in addition to 
the slight rear end sway already mentioned, a 
slight rattle from the valve gear became 
evident above the muffled cumulative roar ; 
nothing obtrusive, and only audible when one 
had become used to things in general, and 
definitely listened for unlawful cadence. 
Fillon, noticing I had caught it, reminded me 
that “ P31” had done 100,000 miles since 
“ hoisting.” I assured him I was not in the 
least censorious at such a justifiable trivi- 
ality ; in fact, I was surprised things were not 
ten times worse. Apart from the above two 
minor blemishes, to use a favourite simile, the 
engine was running like a sewing machine, 
and it was pure joy to be on it. Studying the 
sectional drawings reproduced here, as I have 
since enjoyed doing many times, it becomes 
evident that an engine of that type, with so 
many features bearing directly on both 
internal and track reactions, could hardly be 


synonymous ; I think they are in this case, 

Beyond Tergnier the profile (Fig. 10) shows 
heavier gradients, with a long rise of several 
miles reaching a peak at Busigny, and on 
through Le Cateau—where something critical 
occurred, during the first war, of which the 
whole district was reminiscent. It was still 
raining and blowing determinedly, which was 
a pity, as it would make conditions less 
pleasant during the high-speed test run 
between Aulnoye and Valenciennes, the 
raison d’etre of the day’s outing. Tergnier 
has a big marshalling yard, and I think there 
was a stop, though it is not in my notes ; 
thence came a brief climb at 1 in 330, ignored 
by this powerful engine, after which the 
speed again rose to near the 81 m.p.h. 
limitation nearing St. Quentin. I looked for 
opposing motion between engine and tender, 
a habit of mine, as it is indicative of a good 
deal reflecting on both engine design and con- 
dition, yet there was none whatever—the two 
seemed glued together, and that, bearing in 
mind the great distance run since the last 
shopping, reflects credit on the La Chappelle 
staff. I recollected very different action 
experienced a few weeks before on an “ A4” 
hauling the “ Elizabethan,” when for the 
first time I found an eight-wheeled tender of 
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the type associated with this class oscillating 
so violently as to make it an exasperating, 
almost painful, task to negotiate the vestibule 
between train and tender, and make one’s 
way through the corridor to the cab ; I was 
flung from side to side like a shuttlecock, and 
my comments were vitriolic. Arriving in the 
cab somewhat ruffled, I took the matter up 
with the crew and Inspector Hart, but to my 







Jet Pressure 


Stoker-engine 
Pressure 


TRAIN HEAT GAUGE. 
Fig. 9—Fireman’s gauges 


surprise got no sympathy from anybody, and 
no satisfactory explanation of the turmoil 
either. “* Fancy you making a fuss about a 
little thing like that—you ought to be used to 
it by this time!” ‘“‘I’m not—never came 
across it before, and besides, it isn’t little— 
it’s painful and undignified !"" “ Ah, you’re 
getting old—you shouldn’t have come!” 
No, one does not get much pampering on 
an English footplate—you must cross the 
Channel for that. Contrasting national 
characteristics—one notices plenty of them ! 
St. Quentin, and a stop, 9.50 ; 97 miles in 
104 min, with one intermediate halt—possibly 
two. The restart was at 9.51, a very brief 
pause, and “ P31” jibbed momentarily, 
demanding reversing before forward move- 
ment was resumed, for some reason I did 
not note—or have forgotten. This is a very 
rare occurrence in my experience of French 
four-cylinder engines; in fact, I cannot 
recall another ; the multiplicity of cylinders, 
all admitting high-pressure steam at starting 
makes for easy getaways irrespective of crank 
positions. Arrival at Aulnoye was O.T., the 
time unrecorded, but probably about 10.30, 
assuming, as it is safe to do, that the 40 miles 
from St. Quentin had been covered at an 
average approaching 60 m.p.h. Getting 
down on to the windswept, rain-glistening 
platform, we awaited the arrival of the test 
train, and I watched “ P31” pull out for 
Lille with a feeling of loss and warm regard 
for a very fine engine and friendly crew— 
I disliked saying goodbye to both. 
However, it should have been “Au 
revoir,” as we all renewed acquaintance 
later in the day; subsequently, the test run 
and lunch disposed of as described in the 
preceding article, the choice was presented to 
me of either returning to Paris on an “ Auto- 
rail”? or on “ P31,” with the same crew as 
before. Scarcely necessary to ask—should I 
be likely to choose a soulless diesel when a 
*“ 241-P”’ was available ? So, at 3.33 p.m. 
we left Aulnoye on “ P31,” the stage set as 
in the morning—Leseigneur at the regulator, 
Fillon in attendance, and the same cheerful 
crew distributed about the cab. Looking 
through my notebook brings it all back to 
me, but nothing very informative will reach 
the reader ; the notes are disjointed, repe- 
titive, chiefly underlining the morning’s 
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impressions. “Same perfect riding—slight 
unsteadiness possibly personal—steam always 
right up, but never excessive—water gauges 
tested every 50km—nothing left to chance. 
Riding springy, easy—no jerkiness—slight 
nosing, yet has done 100,000 miles since 
shopping. St. Quentin, arrive 4.15, depart 
4.18 (approximately 40 miles in 42 min). 
Tergnier 4.47—no formality in this cab, no 
‘class distinctions’ (at any rate for the 
time being !}—everyone at ease, and showing 
good fellowship, particularly towards the 
visitor—always feel this strongly over here, 
very pleasant. Creil 5.27 (approximately 
100 miles in 114 min, with two stops). Rush- 
ing up the long ascent through Chantilly to 
Survilliers summit the smooth surge of this 
splendid engine gets hold of me completely— 
this is how an engine ought to run!’’ There 
are several other entries, scrawled ‘without 
reserve, to record my feelings and reactions 
as they were felt at the moment, making 
them permanent, but I will only quote one 
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intended to travel in the train, but promptly 
changed my mind on finding it headed by 
* P34,” whose cab was far preferable. 
Cresson having explained to the Mecanicien 
Lallement who I was, and my credentials 
giving confirmation, I was invited on board, 
and soon made to feel welcome by him and 
Ch. Barras. The distance to Paris being only 
31 miles, next to no notes were taken, but two 
snapshots were, which unfortunately prove 
not sharp enough for reproduction. We 
were late in leaving Creil, the load was 560 
tons net, or over 600 average 
train is heavier in France than in England. 
Up the Survilliers bank—negotiated twice 
the day before on “ P31”—the driver's 
triple-gauge showed all pressures as they 
should have been—h.p. steam chests 18 hpz., 
Lp. 44, and boiler nearing 20 respectively. For 
the purpose of photography not only was the 
light wrong, but it was difficult to get far 
enough back*into the bunker. The train 
pulled into the Gare du Nord right on 
schedule, though this was not noted at the 
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as I feel—the feel of this engine gets into my 
bones! Doing its work so effortlessly, 
smoothly, efficiently—a willing friendly 
engine—like the crew!” My feelings revive 
as I look over the grubby notes ; this was 
how an engine ought to run, and often does 
in France—but not so often elsewhere in my 
experience. When I think of some of the 
engines I have ridden “in another place,” 
emotion wells up again, but it is not quite of 
the same kind! But the rebuilt Bulleid 
“ Pacific’ —my emotions regarding that 
are all pleasurable, and I give it high marks. 

Over the peak at Survilliers, the familiar 
downhill swoop into Paris began, the engine 
practically drifting, with fuel jets shut down, 
the fire level, incandescent, smokeless, burn- 
ing thin ; past “* P31’s ” shed at La Chappelle 
and into the Gare du Nord, to a stand at 
6 p.m., dead on time. The 215km from 
Aulnoye had been covered in 147 min, with 
three stops, an overall average of 55 m.p.h. 
Nothing out of the way, of course, but fairly 
representative of a secondary express; an 
enjoyable run on a very fine locomotive, a 
fitting finale to a most interesting day. There 
were adverse influences that account for the 
paucity of performance notes of the return 
journey—lunch at one end, and “ La Maison 
Blanche” at the other, to say nothing of 
good fellowship en route—any blame rests 
with Leseigneur, Fillon, and other personnel 
of the S.N.C.F. 

Next day I had another brief encounter 
with the same type of engine—to Paris 
from Creil, where I had gone in response to 
the invitation so charmingly extended at the 
Gare du Nord, touched on in Number I. The 
outward journey was made on one of the 
powerful 2-8-2, two-cylinder tank engines 
employed on the “ push-and-pull” trains 
prominent at the Nord and St. Lazare 
stations, dealt with in the first series of 
articles, my old acquaintance Mec. Woefflé, 
who, with Ch. Cresson, figures prominently 
in that account, driving, so the clock was 
again set back. Returning that evening, I 


time, but next day, on mentioning this chance 
trip to Fillon, he looked up particulars and 

said I should be interested to know that 9 min 
had been recovered in the short, heavy 31 
miles from Creil, which had been done in 
32 min instead of the 41 min of the working 
timetable. It was a pity I had not realised at 
the time the good work of Lallement and 
Barras, or I would have complitnented them 
more heartily than I did. I had felt that 
“ P34” was doing extra well, but not to this 
extent. This incident is typical of running 
methods on the S.N.C.F.; engines as a rule 
have ample reserve power to handle the 
heaviest trains, and to recover time with them 
if necessary ; further, crews are always deter- 
mined to do so as far as possible—this is the 
invariable rule—the result of bonuses for 
time recovery. During all the running 
done with, I dare say, a hundred or more 
trains over S.N.C.F. metals, only once did 
I note late arrival at termini, and that a 
mere minute or so by a “ pull-and-push ” 
local into the Gare du Nord, due to platform 
occupation calling for a stop outside. A very 
different state of things is seen on the arrival 
boards at London stations, as anyone can 
prove by the most casual consultation. I 
admit, of course, that traffic conditions in 
England and France are dissimilar, and that 
there is some excuse for the contrast, but 
this does not give complete exoneration. 
There are two very important reasons that 
have a lot to answer for: (a) there is no 
bonus for time recovery, with the natural 
result that very often drivers simply do not 
care whether they are late or not; I have 
had quite enough experience as an observer 
on the footplate to assert this 
this mever occurs in France (6) were there 
a Flaman in every cab, as there is in France, 
and its record were consulted and acted upon 
after every run as is the case there, I am sure 
good results would be immediate. But, of 
course, there never will be a Flaman in every 
British cab, so I suppose it is useless 

on the subject ; it is merely a of 
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ion, both finance and labour conditions 

a Welfare State preventing its attainment. 
The “ 241 Bae ong undeniably 
complicated and, according to their designer, 
Monsieur Chapelon, “ delicate,” but no 
locomotive of such power, completeness of 


equipment, and refinement could 
well be eee 3 gp such a 

only be a success where 
there are people competent to care for it in the 


shops and handle it on the road ; such are 
to be found in France, but } doubt if this is 
the case in Britain, either pre- or post-war. 
It seems difficult od ensure that ays 
comparatively simp engines running here 
receive the attention they deserve ; I shudder 
to think what would be the fate of such a 
machine as a “ 241-P” ! French mechanics 
in the shops, and enginemen on the footplate, 
are evidently keen, intelligent, and show 
esprit de corps, as was proved by the invari- 
ably fine condition and runnin§ of practically 
all the engines on which I rode, and saw from 
the lineside ; the following incident has a 
bearing on the subject. It is taken from the 
S.N.C.F. publication, La Vie Du Rail, and 
was republished in a recent Railway Maga- 
zine, a copy of which was sent me by a 
correspondent, he thinking it would interest 
me: it did. It appears that the mechanical 
stoker of a “ 241-P” taking the “ Mistral” 
out of Lyons immediately failed ; the crew, 

Biscarrat and Bruyére, knowing that a 
similar engine was in the shops at Avignon, 

dropped a note as the engine passed the 
Lyons shed, requesting that a ‘phone message 
be sent to Avignon for a fitter and the neces- 
sary spare part—taken from the sister engine 
—be on hand there. The engine was hand- 
fired over the 143 miles to Avignon, where the 
repair was made in two-and-a-half minutes, 
lost time—presumably due to hand-firing— 
was made up, and the “ Mistral” arrived in 
Marseilles O.T. Subsequently a presentation 
was made to the crew for this outstanding 
example of initiative and determination— 
which they certainly deserved. An experience 
of my own in Britain had certain similarities, 
but was not so successful—the initiative was 
there but the result was nil. I was riding a 
Stanier “ Pacific” on the “ Royal Scot” 
from Glasgow ; the exhaust steam injector 
failed almost at once, whereupon the live 
steam one promptly became fractious, too. 
The driver threw out a note passing Carstairs, 
for a fitter to be on hand outside Carlisle, 
where crews change, to clean or replace the 
cones, which was done according to plan, 
but there was no improvement in either 
injector, and we reached Euston very late 
indeed, the fireman having done his best to 
cope with an exasperating situation, for which 
he was not responsible.* 

These articles have more than once drawn 
attention to the good coal used on the 
mechanically-fired engines—screened, small, 
dustless, quite different to the generality of 
fuel noticed on hand-fired classes. I have 
beside me Monsieur Chapelon’s booklet, 
“Les Progres Recent de la Locomotive a 
Vapeur,” which he very kindly presented to 
me, together with sundry other publications, 
including La Locomotive a Vapeur, and | 
intended to quote from the latter in particu- 
lar, Monsieur Chapelon’s views on mechani- 
cal stoking, and certain inherent disadvant- 
ages to which he draws attention being 
always worthy of consideration. I now find 
that I have left the latter book in England, 
and I am not prepared to quote his informa- 
tive remarks from memory. Fortunately, in 
the chance copy of the Railway Magazine 
mentioned above, my friend, Mr. Kalla- 


either commendation or a 





*It is doubtful 


whether he got 
presentation—at long last he gets the former from me.—E.H.L. 
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Bishop, refers to this book and the matter 
of mechanical stoking, and I hope he will 
have no objection to my quoting his interest- 
ingcomments. One of the Nord four-cylinder 
compound 2-10-0 freight engines (dealt with 
in the ENGINEER, March 26, 1954) was fitted 
with a mechanical stoker, “ the result being 
a heavy increase in coal consumption, accom- 
panied by the throwing of sparks and unburnt 
coal from the chimney . . . it was determined 
that the worm gear broke the coal into such 
small pieces that the draught swept a sub- 
stantial portion of it through the tubes 
before it had even a chance to get alight or 
reach the firebed. A further experiment was 
then tried; to prolong the path of the 
combustion gases over the grate the brick 
arch was extended backwards towards the 
firedoor, the long, narrow, 46 square foot 
firebox facilitating this, and a change was 
made to a non-locomotive grade of fuel with 
a high percentage of volatiles to promote 
better combustion. This explains (my) 
observations of the type of fuel in use on 
mechanically-fired engines. Also Hulson 
firebars were fitted to discourage clinkering. 
As a result, at normal firing rates, the coal 
consumption averaged only 2-9 per cent 
higher than with manual firing, and as the 
substituted fuel was cheaper, there was an 
ultimate economy. But when any extra 
effort was required of the locomotive, and 
the cut-off was lengthened to obtain it, spark- 
throwing began again and coal consumption 
soared. So, in his book, Monsieur Chapelon 
states flatly that the fitting of a mechanical 
stoker limits the maximum power output 
that can be obtained from any given design ” 
—end of quotation. 

During my trip on one of these mechani- 
cally-stoked 2-10-0s from Lens to Le Bourget 
(THE ENGINEER, March 26, 1954), I noted for 
the first time, and mentioned in the article, 
the good, screened coal used. I did not 
notice excessive spark-throwing, but at 
Longueau, where there was a stop for break- 
fast, &c., it was noticed that “‘ considerable 
ash and cinder had accumulated in the smoke- 
box, masking several of the lower rows of 
tubes, two of which were leaking ; the reader 
is reminded that the engine had done 60,000 
miles since shopping.” 

Mr. Kalla-Bishop goes on to mention 
North American practice concerning mechani- 
cal stokers, but here my own very consider- 
able experience of Canadian and American 
engines enables me to speak from personal 
observations. Several times, in articles 
dealing with them published in THE ENGINEER, 
I drew attention to stoker-firing, and how 
fuel was apt to be drawn through the firebox 
unburnt, but that with the very large engines 
used there on super-heavy trains, fuel con- 
sumption was practically disregarded ; 
mechanical stokers had to be used, hand- 
firing being out of the question when coal 
was being burnt at 100/150 Ib per mile and 
over. This evidently applies to France, too, 
as 1600 S.N.C.F. locomotives are so fitted, 
uneconomical or not—it is a case of necessity. 
The ideal remedy is, of course, oil fuel, which 
has so many advantages over coal that there 
is little to be said in the latter’s favour. If 
mechanical stokers and oil fuel were the 
rule in England—and even in France—there 
might not be such reluctance on the part of 
youngsters to become firemen. Mankind is 
getting steadily more “ tired,” disliking dirt 
and work, both of which are inseparable from 
hand-fired locomotives. I suppose the best 
solution of all is electric locomotives vitalised 
by a nuclear power station and no firemen at 
all! Well, it will come to that, no doubt—all 
in good time. 

(To be continued ) 


Aug. 15, 1958 


A Wilkinson Bi-Centenary 
(CONTRIBUTED) 

Two hundred years ago (actually on 
April 21, 1758) Isaac Wilkinson “ of Barsham 
Furnace, in the Parish of Wrexham ” received 
grant of patent No. 723. “I had” (writes 
the inventor) “by great study, charge, 
trouble, industry, and repeated and expensive 
experiments, found out and invented ‘A 
New Method or Invention for Casting of 
Guns or Cannon, Fire Engines, Cylinders, 
Pipes, and Sugar Rolls, and other such like 
Instruments, in Dried Sand, in Iron Boxes 
made for that Purpose, whereby the said 
Guns or Cannon, Fire Engines, Cylinders, 
Pipes, and Sugar Rolls, and other such like 
Instruments will be made and cast in a much 
more Neat, Compleat, Exact, and Useful, 
as well as Cheap and Expeditious Manner, 
than any Method hitherto known and made 
use of.” No drawing is annexed, but the 
description given in the specification helps us 
to understand why it was that Wilkinson’s 
castings were so greatly sought after by 
Boulton and Watt and others. 

Isaac Wilkinson, born in or about 1705 
(the date is uncertain), appears to have been a 
Cumberland man who, at the outset of his 
career, may likely have combined farming 
with his work as a caster in the Backbarrow 
Iron Company in Furness. About the year 
1753-1754, he removed from the Furness 
district and acquired a lease of the blast 
furnace at Bersham, near Wrexham, a furnace 
which was already operating on mineral fuel. 
Here Isaac Wilkinson made a variety of cast 
iron articles and began the manufacture of 
cannon. The business did not prosper under 
his direction and in or about 1761 his opera- 
tions at Bersham came to a close. He 
removed to Bristol, where he also failed in 
business, becoming dependent on his two 
sons. Of these, John Wilkinson, about 
1762, took over the running of Bersham Iron 
Works and rapidly made a great success of 
the business, his brother, William, being also 
connected with the undertaking. Isaac 
Wilkinson died in 1784 and it is to be noted 
that in or about 1757 he developed a blowing 
engine with twin iron cylinders 5ft 2in dia- 
meter and a stroke of about 3ft. The pistons 
in these blowing cylinders were cam operated 
from a shaft driven by a water wheel. 

The original foundation of Bersham Iron 
Works has been traced back at least as early 
as 1720, when a Mr. Charles Lloyd, a Quaker, 
was working an iron furnace and forge here. 
This Mr. Lloyd had business connections 
with Abraham Darby of Coalbrookdale and 
with other Shropshire and Worcestershire 
iron masters. Indeed, Abraham Darby 
himself had set up a furnace near Dolgelly. 
The use of mineral fuel for smelting iron ore 
was introduced at Bersham as early as 1721, 
the extreme probability being that the process 
used was the one developed by Abraham 
Darby. About 1726, Mr. Lloyd got into 
financial difficulties and the Bersham furnace 
was taken over by a Mr. John Hawkins, 
son-in-law of Abraham Darby. It was to 
Bersham Ironworks that Watt, during 1784, 
sent his son, James, who was “to study 
practical book-keeping, geometry and algebra 
in his leisure hours ; and three hours in the 
day he works in the carpenter’s shop.” 
Young Watt remained at Bersham for a year. 
(See John Wilkinson and the Old Bersham 
Iron Works, by A. N. Palmer ; privately 
printed at Wrexham, 1899.) 

It would be difficult to over-stress the 
importance of the work done during the 
eighteenth century by the Wilkinsons at 
Bersham, notably in connection with the 
casting and accurate machining of engine 
cylinders for Boulton: and Watt. 
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Creep Under Changing Complex 
Stress Systems 


By A. E. JOHNSON, D.Sc., M.Sc.Tech., 


M.I.Mech.E., J. HENDERSON, B.Sc., and 


Vv. MATHUR, B.Sc. 
No. Il—{ Continued from page 216, August 8) 


In previously published work the authors have established on an experimental 
basis, creep rate-stress-time relations which adequately described the behaviour 
of a number of engineering materials at practical working temperatures under 
conditions of complex stress where the complex stress system remained unaltered 
throughout the course of creep. However, in engineering practice, in general 
the stress system causing creep may alter during the course of creep, and it is 
necessary to generalise the creep rate-complex stress-time relations to cover such 
cases. The present work has determined such generalised relations for a 0-2 per 
cent carbon steel at 450 deg. Cent., an aluminium alloy RRS9 at 150 deg. and 
200 deg. Cent. and a magnesium alloy (2 per cent aluminium) at 20 deg. and 50 deg. 
Cent. The experimental data have also been compared with the predictions of 
the various mechanical theories of creep, and the likely degree of correctness 
of these latter assessed. 


REVIOUS paragraphs have outlined 
J certain principles which may possibly con- 
stitute the basis of the behaviour of the various 
materials in the experimental work per- 
formed. In the following paragraphs the 
degree of application of any of these prin- 
ciples to the behaviour of individual materials 
is examined. 

In Tables XVII to XXVI the values of 
total axial and shear creep strains in the 
various stages of the tests performed, are 
computed upon the basis of the age, strain, 
and combined age and strain hardening 
theories, and the superposition theory, and 
are compared with the experimental results. 
It will be appreciated from the Appendix that 
each of these theories predicts a somewhat 
differing course of the change of creep strain 
with time during any particular stage of a 
general loading test. None, or not more 
than one of these can coincide completely 
with the experimentally determined curve 
form, although possibly one or more might 
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Fig. 16—General loading complex stress creep tests 
on 0-2 per cent C steel at 450 deg. Cent.: relation 
between f(/,), and integrated ¢,=2/v3x/J, Plot 
based on axial (C,), and shear (C.) creep rates. 
Measured at 150 hours or 20 hours 


conceivably differ only trivially. Accord- : 


ingly, apart from other sources of error, the 
comparison on the basis of total creep strain 
at the end of each stage is a measure of the 
cumulative effect of such deviation from 
Stage to stage. This matter is enlarged upon 
somewhat in the general summarisation at a 
later stage of the paper. 

To return to Tables XVII to XXVI, in 
each case an indication of the percentage 
error positive or negative of the predicted 
strain relative to the experimental strain is 
shown. In computing the strain correspond- 
ing to the various mechanical theories, the 
assumption of continuing specimen isotropy 
was made, since, of course, where such 
theories are used, no knowledge of anisotropy 
will necessarily, or generally, be available. 
Actually, however, in the equations con- 
cerned anisotropy enters only through the 
values of J,, the stress invariant,‘ and the 
effect is of a secondary order. The errors 
concerned, therefore, represent the absolute 
values which such computations would in 
practice incur. 

In Table XXVII a general summary of 
the predictions of the above-mentioned 
theories in relation to the experimental 
strains, for each material, and all stresses and 
stages at a specific temperature is given. In 
each case figures are given for the range of 
error concerned. 

In Figs. 16 to 25, the computed values of 
log F(J,) or log F(ey) obtained as indicated 
in previous paragraphs are plotted against 
the log integrated strains ¢ or ey, as the case 
may be, obtained from the tests. The values 
shown correspond to an assumption of 
isotropy which, for reasons already advanced, 
is well justified. 

In following paragraphs the above-men- 
tioned results are considered in detail under 
headings corresponding to the various 
materials and temperatures. 


0-2. Per Cent CARBON STEEL AT 
450 Dec. CENT. 


The octahedral stress-creep rate curve 
for the virgin state of this material at 450 deg. 
Cent., is shown plotted to a logarithmic 
scale in Fig. 1, and is based upon the results 
of a considerable number of simple loading 
tests. This particular simple loading test 
data has not previously been published. Of 
the test pieces used in this item of the work, 
two conformed very closely with the charac- 
teristics of the average test piece used in the 


*In actual fact in the present anisotropy was incident 
in a trivial degree only, if at all. ran 
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above-mentioned simple loading tests. These 
were the test pieces used in the tests from 
initial tensile stresses of 8-4 and 7-2 tons 
per square inch, and of stages continued to 
167 hours. The test from 6 tons per square 
inch of similar stage duration and that from 
7-2 tons per square inch of twenty-four 
hours stage duration, were of somewhat 
softer material, probably arising from some 
divergence of conditions during heat-treat- 
ment. The difference could, however, be 
expressed purely by an arithmetical constant, 
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Tasie XVII—Comparison of Experimental Values of Unit Strain (¢q) Axial and (¢.) Shear with Values Predicted by Various Mechanical Theories 
0-2 per cent carbon steel, 450 deg. Cent., 8-4 tons per square inch initial tensile stress 





: Tensile Shear Experimenta! | Values given by Per- Values given by Per- Values given by Per- Values given by combined age Percentage error 
L i i and strain hardening theory 








stress stress values age hardening centage | strain hardening | centage superposition centage 
Stage T s x10" theory error theory error theory error 
tons/in® tons/in* x io x10 x10 (a=2)x 10-* | (n=1-5)x 10-¢ n=2 n=1-5 
Total axial creep strain at the end of successive stages 
{ i 3-4 — 47 4°83 +2 48 +2 4:8 +2 4:8 4°83 +2 +2 
2 8-4 1-4 $-75 6-0 +4 6-9 +20 5-85 | +$ 6-3 6:1 +10 +8 
3 8-4 2-8 63 7-2 +6 9-3 +37 6-6 -3 7-8 7-45 +15 +10 
“4 84 42 9-1 8-5, —§ 1-37x10-* +50 7-2 21 1-05 10° 9-4, +15 44 
5 8-4 5-7 1-51 x 10-* 1-08 x 10-* — 28 2-4x 10" +5$5 7-6 50 1:65 x 10-° 1-34x 10° +9 —il 
Total shear creep strain at the end of successive stages 
8-4 pes san ss oe wns = om fas sis Se Lome re 
H 8-4 1-4 0-9, 0-6 —37 3-0 +200 0-075 —85 1-9, 1-35 +105 + 42 
y 3 8-4 2-8 2°4; 1-8 ~26 8-3 +240 0-15 94 4:9, 3-6 +105 +47 
4 8-4 42 7-9, 3-9 — $1 1-91x10* +140 0:7 —91 1-13x 10° 8-1 +48 +19 
5 8:4 $-7 2-31x 10 8-4 —64 45x10 +95 3-0 —87 2:7,x 10° 1-8,x 10 +19 +20 















































q Tasie XVIII—Comparison of Experimental Values of Unit Strain (eq) Axial and (¢-) Shear with Values Predicted by Various Mechanical Theories 
0-2 per cent carbon Steel, 450 deg. Cent., 7-2 tons per square inch tensile stress 
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2 i . ‘ 
2 Tensile Shear eet | Values given by Per- Values given by Per- Values given by |__—~Per- Values given by combined age Percentage error 
Fg Stage stress stress age hardening centage | strain hardening centage superposition centage and strain hardening theory 
« f 8, ie theory error theory error theory error 
4 tons/in* | tons/in* | x 10+ x 1o-* x 10-* (n=2)x 10 | (m=1-5)x 10] = n=2 n=1°5 
-_ | 
2 Total axial creep strain at the end of successive stages : 
i i 1-2 — 2-4, 2-5 +2 2-5 +2 2-5 +2 2-65 2-65 +8 +8 
¢ 2 7-2 1-2 2°75 3°05 +11 3-5; +29 3-0, +41 3-4 2-9 +23 +6 
ag 3 7-2 2-4 3-9 3-7 —§ 4-6, +19 3:4 ~13 4-2 4:0 +8 +3 
a 7-2 3-6 5-4 4:3, —20 6-2 +15 3-7 -31 5-5 48 +2 -il 
= 5 7-2 4-8 7:3 5-0 —32 8-5 +17 3-9, 46 7:6 6°5 +4 il ‘ 
oa 6 7-2 6:0 1-11x10°* 5-9 —47 1-01 x 10° -9 4:2 62 1-18x 10 9-0 +7 19 
3 Total shear creep strain at the end of successive stages : 
a 1 7-2 oa _ | = _— _— _— = -— a — _— — 
Pe: . 2 72 1:2 0-6 | 0-32 47 1-6 +166 0-08 86 1-12 0-72 +85 +20 
a 3 7-2 2-4 1-9, i 0-9 —34 4:0 +105 0-32 —83 2-9 1-7 +49 —13 
2 o 7-2 3-6 4-2, | 1-85 — 36 8-1 +91 0:8 —81 5-9 3-7 +18 —13 
‘ 5 | 72 | #8 9-1 | 3-2 +65 1-55x 10-* +70 1-6 82 1:2x 10° 8-3 +37 -9 
Pe 6 7:2 60 2-11x 10" 5-5 —14 2-25x 10 +7 2-65 87 2:56 x 10 1-6 10 +21 —24 
¥ i | 
; TaBLe XIX—Comparison of Experimental Values of Unit Strain (¢q) Axial and (¢-) Shear with Values Predicted by Various Mechanical Theories 
4 0:2 per cent carbon steel, 450 deg. Cent., 6 tons per square inch initial tensile stress 
b* i 
a Tensile Shear | Values given by Values given by Per- Values given by Per- Values given by combined age 
' stress stress Experimental | age hardening Per- strain hardening | centage superposition centage and strain hardening theory Percentage error 
Stage T, s, values theory centage theory error theory error | 
tons/in* tons/in* x10 x 10-* error x10 x 10-* | (n=2)x 10 | (n=1-5)x 10 n=2 n=1-5 
Total axial creep strain at the end of successive stages : 
i 6:0 -- | 3-0 | 3-0 _ 3-0 — 3-0 ~ 3-0 3-0 — —_ 
2 6-0 ro | 3-45 3-5, +3 3-8, +11 3-4, Pi les 3-6 3-55 +4 +3 
3 6-0 20 | 3-98 4-05 +2 4-9 +24 3°75, | —3 4-25 4-15 +7 +4 
4 6-0 30 | 4°55 | 4:7 +3 7-4 +64 4:0, —10 5:45 5-05 +20 +11 
5 6-0 4:0 5-41 i 5-3, —2 10-2 +89 42 -22 6-9 6-15 +28 +14 
6 6:0 5-0 6:57 | 6:0 .g 14-6 +120 4:3, —33 8-85 7°5 +35 +14 
Total shear creep strain at the end of successive stages 
i 60 | — | _ _ — oa ~: _ — _ — _ _ 
2 6-0 1-0 0-5 | 0-30 — 40 1-8 +260 0-10 80 1-0 0:7 +100 +40 
3 6:0 2-0 1-25 | 0-75 —40 4:5 +260 0-4 68 2-55 1-7 +105 +36 
4 6-0 | 3-0 2:47 | 1-75 _ 10-8 +340 1-2 —S$1 5-7 3-15 +130 +28 
5 | 6-0 i 4-0 4°71 | 3-0 —36 18-2 +290 1-65 } —65 10-2 6-4, +117 +37 
6 | 60 | $0 g21 | 4-8, —41 30-8 + 150 2-7 67 17-3 10-9 +110 +33 
dail tedidealinahtascaceribidillpes niin j meal seaah 
TasBLe XX—Comparison of Experimental Values of Unit Strain (eq) Axial and (e-) Shear with Values Predicted by Various Mechanical Theories 
Aluminium alloy RR59, 150 deg. Cent., § tons per square inch initial tensile stress. (Stage period 167 hours) 
| Tensile Shear | Experimental Values given by Values given by Values given by Values given by com- 
Stage i stress stress i values age hardening Percentage | strain hardening | Percentage superposition Percentage bined age and strain Percentage 
) T, Ss, x10-* theory error theory error theory error hardening theory error 
} ftons/in* | tonsjin* | x 10 x 10-* x 10-* (n= 10) x 10-* 
Tota! axial creep strain at the end of successive stages : 
i / 5-0 | a | 1-0, i-4 +33 1-4 +33 1-4 +33 1-4 +33 
2 | 5:0 | 0-83 | 1-9, | 1-7 —12 1-7, -10 1-7 ~13 1-4, —26 
3 | 5-0 | 1-25 | 2:5, | 2-0 22 1-9, -23 2-0 —22 1-9 —25 
4 3-0 | 166 3-2 21, 33 2-1, —33 2:1, ~33 2-1; —33 
5 / 5-0 i 2-08 42 2-3 —45 3-1, —25 2-3 ~—45 2-3, -42 
Total shear creep strain at the end of successive stages : 
i i $-0 _ si as res as et sane iis se rate 
2 } 5-0 0:83 | 0-4 | 0-1, —6O 0-7 +63 0-7 +63 0-65 +51 
3 i 5-0 | 1-25 0-9 | 0-3, — 62 1-1 +18 1-2 +29 1-4, +55 
a | $-0 | 1-66 | 1-6, | 0:5, —~67 1-6 -3 1-7; +6 2:0 +21 
‘ 5-0 2-08 j 2-9 } 0-7, ~74 2-1 —27 2:3, ~19 2-75 —$ 
TasLe XXI—Comparison of Experimental Values of Unit Strain (¢q) Axial and (€,) Shear with Values Predicted by Various Mechanical Theories 
Aluminium alloy RR5S9, 200 deg. Cent., (first test) 3 tons per square inch initial tensile stress 
: | Tensile * Shear | Experimental Values given by Values given by Values given by Values given by com- 
f Stage | stress stress values age hardening | Percentage | strain hardening | Percentage superposition Percentage bined age and strain Percentage 
} T, Ss, x io theory error theory error theory error hardening theory error 
tons/in* tons/in* x1o~ x10-* x10-* (n= 10) x 10-* 
Total axial creep strain at the end of successive stages 
i 3-0 — i-l 1-3 +18 1-3 +18 1-3 +18 1-3 +18 
2 3-0 1-0 1-5 1-9 +26 2-0 +33 1°8 +20 1-9, +3 
3 3-0 1-5 2-15 2-2, +5 2°45 +14 2-0; —§ 2-6 +21 
4 3-0 2-0 3 2-6 —13 2-9 —-3 2-3 —23 3-3, +12 
Total shear creep strain at the end of successive stages 
; 5 30 1-0 13, 0-6 -35 "7 +3 9 “3 1s ta 
: , ‘ 3s , - 1- +31 0-9 —32 1-9 +46 
. 5 3-0 1-5 31, Il —65 2-9, -6 1-5 -% 3-8 421 
“4 4 3-0 2-0 5-8, 1-7, 20 4-6 —21 2-3 —61 6-6 +13 
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and was only of a secondary significance in 
the computation of the functions F(J,) 
and f(e%). 

In all tests initial and intermediate loading 
strains proved to be purely elastic. In all 
Stages the material showed ‘a good approxi- 
mation to isotropic behaviour. The curve 
form to some scale of the initial tensile creep 
test of each general loading test was fitted 
as closely as possible to the experimental 
points in each successive stage of the test. 
The results are shown in Figs. 2 to 5. Taking 
the tests as a whole the fit of the curve form 
is good in most cases, and very good in some. 
The least satisfactory are one or two of the 
axial strain curves for the earlier stages, 
where the course of the curve was uncertain 
and only the final creep rate was evaluated. 
This was almost certainly due to effects of 
ambient temperature changes on the readings 
of axial strain, and in no way suggests a real 
deviation from the curve form, which is 
indicated by the shear strain curves of these 
stages, as being that of the original tensile 
creep test of the series. 

Further comment is made on this matter 
of the creep curve form in later paragraphs, 
when comparison is made between the 
experimental results and the Prager theoreti- 
cal equations, but it is here underlined that 
this conformity to some scale of the unit 
creep strain curve forms of the individual 
stages with the curve form of the initial 
tensile creep test, i.e. with minor deviations 
with the general material curve form for 
simple loading complex stress creep con- 
ditions, is a most important fact, enabling 
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© Cain test at 5 tons per sq. in., initial tensile stress. 


Suge |OCe » S$ ” 

Period Yx Ce ” 4 ” . 
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Stage | @ Co 5 yi 5 
Fig. 19—General loading complex stress creep tests 
on RR59 alloy at 150 deg. Cent. : relation 
between f(cj), and integrated cy ; plot based on axial 
(C,), and rca measured at 150 hours, 

or hours 


analysis of results to be carried to a point 
which would otherwise be entirely impossible. 
Such a relation has not (as far as the authors 
are aware), been previously either observed 
or predicted. 

(a) Comparison with Predictions of Mech- 
anical Theories.—In comparing the experi- 
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X Cain Ist. test at 3 tons per sq. in., initial tensile stress, 
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Fig. 20—General loading complex 

on RR59 aluminium alloy at 200 deg. Cent. : relation 
between f(J,) and integrated ¢,=2/v3+/T, ; plot based 
on axial (C,) and ee 


mental behaviour of this material with 
the predictions of the various mechanical 
theories, use was made only of the data 
from the three tests with stage periods of 
167 hours. The actual basis of the com- 
parison (as previously indicated) was the 
total creep strain measured at the end of 
each stage. On this basis it was found that 
the age hardening theory gave an average 
error of about 25 per cent on the low side. 
Individual errors were for the most part 
negative, and could be as great as 75 per cent. 
In the case of the strain hardening theory 
an average error of about 100 per cent 
on the high side was given, but individual 
errors almost entirely positive had values 
up to 350 per cent. The superposition theory 
gave an average prediction on the low side 
by about 50 per cent. Individual errors 
mainly negative approached 100 per cent 
however. Predictions of the combined 
strain, and age hardening theory were most 
close, when a value of “ n”’ (see the Appendix) 
of 1-5 was assumed. In this case the average 
error was quite small, being only +9 per 
cent, but the range of error was from +50 
to —25 per cent. 

Summarising these results for the 0-2 per 
cent carbon steel at 450 deg. Cent., it is 
evident that the age hardening, and super- 
position theories give results which are 
considerably low, and the strain hardening 
theory results which are even more consider- 
ably high. The best combined strain and 
age hardening theory gives quite a close 
average prediction, but individual values 
can be considerably high or low. 

The difficulty in practice in regard to 
the combined strain, and age hardening 
theory is that ab initio there is no means 
of guessing what value of n would be likely 
to be most suitable, unless for example in 
the present instance it proved to be the case 
that for the majority of material the com- 
bind strain and age hardening theory gave 
a close approach with a common value of 
n. Unfortunately later paragraphs will 
show that this was by no means the case. 

(b) Application of Modifications of the 
Prager Equations.—In order that relations 
of the Prager type can apply at all to general 
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loading creep, it is necessary that the tinie 
function ¢(t) of the simple loading complex 
stress creep relations’ should continue to 
express the time dependence of creep in 


‘successive stages of the general loading 


test. Deviations from this form can obviously 
be of two varieties _——_ First, intrinsic, 
in that the forms differ from the beginning 
of the stages. Secondly, developed, as a 
result of the total time of the successive 
stages exceeding a greater period than that 
for which the virgin creep curve time relation 
in question would under simple loading 
conditions, in any case, have represented 
the behaviour of the virgin material. This 
latter contingency has as far as possible 
been carefully avoided by suitable limitation 
of the length of the stage tests, and adjust- 
ment of their stress level in the light of 
knowledge of the characteristics of tests 
on virgin material. Accordingly any devia- 
tion of the creep time relation in the current 
tests from that exhibited in each series by 
the initial tensile creep tests, would be 
almost certainly intrinsic in the general 
loading behaviour of the material. 

In an earlier paragraph of this section 
an account has been given of the degree 
of conformity of the creep strain time curve 
in the various stages of the general loading 
tests, with the curve form of the initial 
tensile creep test of the general loading 
test. This conformity was shown to be 
good, and accordingly the ¢(t) of the general 
loading creep equation is separable from 
the stress functions, and analysis can proceed 
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(C,), and shear (C,) creep rates measured at 150 hours 


along similar lines to those used for simple 
loading creep tests. 

In Figs. 16 and 17 the plots of the com- 
puted log f(/,), and_log f(ey) against log 
integrated ¢)=2/v3VJ, or 
the case of isotropic creep 


and shear creep rates C, and C, at all stages 
of the tests concerned. 

It would not be expected on general grounds 
that the two functions f(/,) and f(¢4) would 
be in any way dependent on the length of 

* Or more 
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Taste XXII—Comparison of Experimental Values of Unit Strain (¢4) Axial and (e.) Shear with Values Predicted by Various Mechanical Theories 
Aluminium alloy RR59, 200 deg. Cent. (second test) 3 tons per square inch initial tensile stress 
Tensile Shear Experimental | Values given by Values given by Values given by Values given by com- 
Stage stress stress values | age hardening | Percentage | strain hardening | Percentage | superposition | Percentage bined age and strain Percentage 
T * x 1o-* | theory error theory error theory | efror hardening theory error 
tons/in® tons/in* x 10- x10-* x 10-* (n= 10) x 10-* 
Total axial creep strain at end of successive stages : | 
30 ae 1-2 1-3 +8 1:3 +8 1-3 +8 1:3 +8 
: 0 1-0 1-8, 1-5, —16 1-8, — 1*7 —8 2-1 +14 
3 3-0 1°$ 2°5 2-1, —4 2-3 —8 2-0 —20 2-7 +8 
4 3-0 2-0 3-5 2°55 —37 2-9 —17 2:25 —36 3-4 ie 
Total shear creep strain at the end of successive stages : 
i 3-0 —_— ~~ } _ an ia sii ae ae 
2 3-0 1-0 1-7 | 0-25 —85 1-5 —12 0:7, - 56 2-1 +24 
3 3-0 1-5 Body 1-45 ~67 2:8 ~18 1-4 ~59 3-9 He 
4 3-0 2-0 5-9 2-0 — 66 47 ~20 2-2, —62 6°45 +9 
j i 
Taste XXI1I—Comparison of Experimental Values of Unit Strain (eq) Axial and (¢-) Shear with Values Predicted by Various Mechanical Theories 
Magnesium alloy, 20 deg. Cent., 3 tons per square inch initial tensile stress (167 hours’ stage period) 
a : og . 2 
Tensile (§ Shear | Experimental Values given by Values given by Values given by Values given by com- 
Stage stress stress values | age hardening Percentage Strain hardening | Percentage superposition Percentage bined age and strain Percentage 
T, 5S, xio~* | theory error theory | error theory error hardening theory error 
tons/in* tons/in | x 10-* x 10-* } x10" (n= 10) x 10-* 
? 
Tota! axial creep strain at the end of successive stages : | 
| | j 
i 30 | ea 2-3, ~ Pas Peo | 2-3, ; oo 2-3, - 
2 3-0 0-6 3:3 | 2-7, —17 2-9 Ld 2-7, —17 3-0 ; 10 
3 3-0 1-2 4:5 3-1 —31 3-8, | —I4 2-9, | 34 433 ; —4 
a 3-0 1-8 6-3 3-5, —43 6°5 | +3 3-1, —50 1-75 +24 
5 3-0 2-4 9-7, 43, —55 13-1 +34 | 3-3 — 66 16-3 +67 
» 3-0 3-0 21-0 5-8 —72 46°3 +120 |} 3+3, —84 37-0 +76 
Tota! shear creep strain at the end of successive stages : | | 
eas 3-0 | _ | — o- — _- - - _ _ sie 
2 3-0 | 6 0-5 0-2, —$1 1-6 +224 0-4 —16 1°7, +261 
3 3-0 Fs ee 2°65 0-6, —75 4:4 +66 1-2 ~55 5-1, +95 
4. | 3-0 1-8 7-8, 1-5 ~81 11-6 | +48 2-3 —71 14-0 +78 
5 3-0 2-4 17-0 3-4 —80 49-8 +193 3-7, —78 39-1 +130 
6 | 3-0 3-0 55°5 7-8 —86 87-7 +58 5-4, —91 111-0 +100 














Taste XX1V—Comparison of Experimental Values of Unit Strain (¢q) Axial and (¢,) Shear with Values Predicted by Various Mechanical Theories 
Magnesium alloy, 20 deg. Cent., 1-35 tons per square inch initial tensile stress 
















































































‘eS ae y erage “gh { | | " i 
Tensile | Shear | Experimental | Values given by Values given by Values given by | Values given by com- 
Stage 1 stress | stress values | age hardening Percentage | strain hardening | Percentage Superposition | Percentage bined age and strain Percentage 
T, | 5s, x10-* error theory error theory | error hardening theory | error 
| tons/in* | —tons/in* x 10~* x10™ x 10~* (n= 10) x 10 
; “t J | Te pee ee | 
Total! axial creep strain at the end of successive stages : | | | 
i 1-38 ake od 0-65 0-7 se 0-8 i 0-7 +8 0-7 +8 
2 1-35 | 0-45 1-0 0-8 | —20 1-0 | a 0-8 —20 | 0-8 —20 
3 1-35 0-67, 1-2 0-9, 21 | 1-2 | ao | 0-9 —2 1-0, —12 
4 1-35 j 0-9 1-6 0-9, ~37 | 1-4 —12 | 0-9, —40 1-3 —19 
5 1-35 1-35 2-1 | 1-0 j — $2 j 1-8 | —14 1-0 — $2 2:0, —2 
6 1-35 1-69 2-6 | 1-1 ; -s | 2-4 |; 8 1-0, —60 2-8 +8 
7 1-35 2-70 6-0 | 1-6 | —73 | 8-6 +43 i-l | — 80 11-0 | +83 
8 1°35 3-38 13*0 2-3 —~ 81 | 23-0 +77 I+] —91 31-0 | +140 
Total shear creep strain at the end of successive stages | j | | 
i | 4°35 — — _ a a — - —~ _ — 
2 1-35 0-48 0-3 0-1, — 50 | 0-9 +200 0-4 } +33 0-7, +150 
3 | 1-35 0-67, 0-8 0-3 ~63 | 1-6 +100 0-7 —12 1-6 +100 
4 | 938 0-9 1-7, 0-3, —80 2:5 +43 1-0; —40 2-5 +43 
5 ‘BUS: 5° Be Boe 6 3-5 0-4, | —87 3-1 | +46 2°0, —41 6-1 +74 
6 | 1-35 | 1-69 6-3 0-8 —87 8-6 +37 2-9 — 54 10-5 +67 
7 |} 935 | 2-70 46-0 3+6 —92 | 52-0 +13 9-5 —79 66-0 +44 
& 1-35 3°38 1399-0 | 9-4 —93 172-0 +24 17°5 | ~ 86 233-0 +68 
Taste XXV—Comparison of Experimental Values of Unit Strain (¢q) Axial and (e-) Shear with Values Predicted by Various Mechanical Theories 
Magnesium alloy, 50;deg. Cent, 2 tons perjsquare inch initial tensile stress 
SADE RR NOES OO RR ok OOP AS sScuchiedacacsnicigilcaniacscikoaiaealatoon aa ' . ; teal ces + 
Tensile | Shear | Experimenta! Values given by Values given by | | Values given by | | Values given by com- | 
Stage stress stress | values age hardening | Percentage { strain hardening | Percentage superposition Percentage | bined age and strain | Percentage 
| T. | z. | x10 | theory | error theory j error | theory error | hardening theory j error 
| tons/in* } tons/in® | | x1o-* | x10-* x10-* | | (n= 10) x 10-* | 
} ’ ’ | 6 ha ee 
| i } | 
Total axial creep strain at the end of successive stages : | 
j 2 | - 2:63 2-7 pe... 2-7 $3 2-7 +3 2-7 +3 
2 2 | 0-4 3-62 | 3-4 6 j 3-4, ~§ | 3-3, —7-5 3-4, —5§ 
3 | 2 | 0-8 5-1 4-0 —21 | 4°0; —21 3-9 23-$ | 4:2 —17°5 
j ' 
Total shear creep strain at the end of successive stages | | 
2 ! — ~ i _ | os — — — | _— — 
2 | 2 | 04 1-03 0-4, | =—65 65 +62 | 1-05 +2 | 2-1 +100 
3 j 2 0-8 3 1-0, —71 3°6, -1 2-5 —31 5-1 +38 
Be Beet < MR i LI piesishdulicigdDcanikasedee Rs rei ks i ae TR | MPR Seca EO: SOL 
Taste XXVI—Comparison of Experimental Values of Unit Strain (eq) Axial and (e,) Shear with Values Predicted by Various Mechanical Theories 
Magnesium alloy, 50 deg. Cent., 1-5 tons per square inch initial tensile stress ; 
a ee REF ¥ ee % % a = — —_—— Se os —_— —- ao: 5 —— ee - Bes -_ enna _ a ~ j — q 
| Tensile | Shear Experimental | Values given by | Values given by | Values given by | if Values given by com- | 
Stage | stress | stress values ' age hardening Percentage | strain hardening | Percentage superposition | Percentage | bined age and strain Percentage J 
/ z Ss, x1o-* | theory error error theory error | hardening theory error 
| tomsjint | tonsjin* x10 | x10" x10 | | = 10) 10-* 
’ r ee H - ‘wewe ? 
Total axial creep strain at the end of successive stages : | 
i | 7 
i 1-3 eee 1-4 1-35 $3 | 1-34 —4:5 | 1-35 Bee Se 1-35 aes 
2 1-5 | 3 | 1-89 1-64 | —i3 | 1-65 13 | 1-63 is | 1-71 fae 
ee 1-5 | 06 2-64 1-85 ~ 30 1-90 —28 1-83 -3i | 1-96 | ~%6 
Tota! shear creep strain at the end of successive stages : | | 
| | | 
1 i-S — _ ate os — | — —_ _ — Bass 
2 1-5 0-3 0-45 0-18 —60 0-83 +85 0-51 +13 0-99 +120 
5 | 1-5 | 0-6 1-61 0-44 —-73 | 1-79 | +11 1-27 ~—21 2-3 44 
l 
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TaBLe XXVII—Comparison of Experimental Values of Unit Strain (eq) Axial and (¢.) Shear with Values Predicted by the Various Mechanical Theories 


Average percentage error and range of error for all stresses and test stages 














Average error Strain 
Material Temperature, and Age hardening i Superposition theory Combined age and strain | Combined and strain 
deg. Cent. range of error theory theory hardening theory hardeniee: theory 
per cent - 
Value n= 1-5 Value 
0-2 per cent carbon steel =... 450 Average error —26 +105 —45 +9 16 
Value n= 1-5 Value new2 
Range of error +11 to —74 +340 to —9 +11 to —94 +47 to —24 +130 to +2 
Value n= 10 
Aluminium RRS59 alloy ... ... ... «. 180 Average error 44 —6 3 i 2 5 +5 anni 
(if three + readings be 
— 13 per cent) 
Value n= 10 
Range of error —3 to —78 +135 to —45 +150 to —45 +190 to —42 Sa 
| 
| Value n= 10 
Aluminium RR59 alloy ... ... 0... «- 200 Average error —-w —- —26 +17 | eae 
Value n= 10 | 
Range of error +26 to —85 +33 to —21 +20 to — 62 —3 to +46 | a 
Value n= 10 
Magnesium alloy (2 per cent aluminium) 20 Average error — 57 +50 —49 wee a eae 
| 
| Range of error +8 to —93 +224 to —14 +33 to —91 $260 to —20 at 
Value n= 10 
Magnesium (2 per cent aluminium)... 50 | Average error —41 +9 15 a RS. a an 
| | alue n= 
| Range of error —6to —71 +62to~—5 | +2 to —31 +100 to —18 Be 























the stage in the individual stages of the 
general loading tests. Nevertheless it was 
necessary to check this point, and accordingly 
for this material as for the two others con- 
cerned, two tests were made from similar 
initial tensile stresses, but having stage 
periods of 167 hours and twenty-four hours 
respectively. For this material these were the 
two tests from 7 tons per square inch initial 
tensile stress. 

The features of the two plots are discussed 
in the following paragraphs. 

Equation Cy={F(J_)—f (1) Sy]o().—The 
plot in Fig. 16 shows that for all tests con- 
cerned there is good agreement between the 
values given by the computations based on 
axial creep rates (C,), and shear creep rates 
(C.). The experimental points corresponding 
to the two tests from 7-2 tons per square 
inch initial tensile stress, and stage periods 
of 167, and twenty-four hours respectively 
are disposed within the limits of scatter of 
all tests, and do not suggest that /(/,) has 
a significant dependence on the period of 
the creep test stage. The points as a 
whole are well disposed round the line 
drawn in Fig. 16, such lateral scatter as 
there is probably arises from the differences 
of material condition between individual 
test pieces noted in earlier paragraphs. The 
tests from 8-4 and 7-2 tons per square 
inch initial tensile stress, and of 167 hours 
stage period tend to lie together, and also 
the remaining two tests. Accordingly it 
appears that a linear log-log relationship 
between f(/,), and integrated ¢) or V/, is 
approached for this material and temperature. 

The slope of the log-log line shown in 
Fig. 16 is 1-36. Although not unity, this is 
in the neighbourhood of unity, and is not 
altogether out of line with expectations 
mentioned in earlier paragraphs. 

The equation of the line concerned is 


f(I,)=2: 12x10" IV 7." 
corresponding to a general equation 
Cy={FU.)—2- 12x10 TV 7) }lsgloo. 


Equation Cy={F(J2)— f(&%)} [Sg]. — 
The plot of f(y) against integrated cy 
in Fig. 17 indicates that for the tests as a 
whole a disparity between the values of 
points corresponding to axial, and shear 
creep rates is shown. The points for the 
various tests show a considerable lateral 
spread, and it is not possible to suggest a 
mean curve in the manner which was possible 
for the plot of fUJ,). It is evident that a 


continuous relation involving f(<y) is not 
a reasonable representation of the experi- 
mental facts. 

To summarise, it accordingly appears to 


be evident that for this material and tempera- 
ture the equation 


Cy= (FU) —S DHS 
where 
f()=2:12x 10 fV 7," 


is the best representation of the current data, 
and that /f(/,) is independent of the period 
of forward creep in the various stages of the 
general loading tests. 


RR59 ALUMINIUM ALLOY AT 150 Dec. CENT. 


Of the three tests made for this material 
and temperature, those respectively from 
4 tons per square inch initial tensile stress 
and of 167 hours stage period, and from 
5 tons per square inch initial tensile stress 
and twenty-four hours stage period, appeared 
to be performed on material of quite similar 
characteristics and virgin creep curve form. 
The curve form of the test from 5 tons per 
square inch initial tensile stress and of 167 
hours stage duration was somewhat different. 
This was largely in the degree of creep strain 
in the earlier hours of test, and probably 
arose from some difference of detail in heat 
treatment. However, in virtue of the fact 
that f(/,) and f(ey) in their incidence in the 
proposed equations are independent of the 
actual time function appropriate to a given 
specimen, evaluation of these functions 
was not rendered impossible by the difference 
of time dependence shown by these individual 
specimens. 

The data from the two tests of 167 hours 
stage duration was compared with the pre- 
dictions of the various mechanical theories 
on the basis of total axial and shear creep 
strains at the end of each stage. 

(a) Application of Mechanical Theories.— 
The age hardening theory gave an average 
prediction between 40 and 50 per cent low, 
with individual errors as much as 80 per cent 
low, all errors being negative. The strain 
hardening, and superposition theories gave 
close average predictions, but the range of 
error in each case was similar, and was large 
being of order +150 to —5SO per cent. In 
respect of the combined age and strain 
hardening theory it was found that the 
prediction became closer as a” _ inereased, 
but a complete general fit could not be 
achieved with any value of nm. A value of 
n=10 may be taken as generally illustrative, 
and here an average of prediction of the 
same accuracy as for the strain hardening 
and superposition theories was given. This 
conclusion, however, is subject to the same 
rider as were the predictions of those theories, 
namely, that the range of individual errors 
was large, —200 to +50 per cent roughly. 

Accordingly, to summarise the results 


for this material, it is evident that the age 
hardening theory may be expected to give 
results on the low side by an order of 50 per 
cent. If enough data be available, any of 
the strain hardening, superposition, or com- 
bined strain and age hardening (n=10) 
theories may be expected to give'a reasonable 
indication, but predictions by limited data 
may be very appreciably in error. 

(b) Application of Modified Prager Equa- 
tions.—For this material in all anaes of the 
general loading tests, the experimental periods 
were represented quite well (Figs. 6 to 8) 
by the curve form (to some scale) of the 
tensile creep test of the initial stage. Accor- 
dingly the ¢(¢) of the simple loading creep 
equation can be used to represent the time 
dependence in the further stages of the general 
loading tests. As in the case of the carbon 
steel, one of the general loading creep tests 
concerned (from 5 tons per square inch 
initial tensile stress) was r ted, the two 
tests having stage periods of forward creep 
of 167 and twenty-four hours respectively. 
This as in the case of the carbon steel had 
the objective of examining the dependence 
of f(/,) or f(ey) on period of stage test. 

In Figs. 18 and 19 the plots of the com- 
puted log f(/,), and log (ey) respectively 
against log integrated ¢, or Vi or integrated 
ey, are made corresponding to unit axial 
and shear creep rates for all stages of the 
tests concerned. These plots display the 
features commented upon below. 

_ Equation Cy={F (J2) —f (1a) Sy](t).—Con- 
sidering the plot corresponding to this 
equation, it is evident that the value or 
values of f(/,) corresponding to the two tests 
from 5 tons per square inch, initial tensile 
test, and of twenty-four and 150 hours 
Stage period respectively, show no important 
disagreement, being disposed parallel to 
the axis of ¢,, and accordingly corresponding 
to a stationary value of f(/,). The pairs of 
points corresponding to the test from 4 tons 
per square inch initial tensile stress are also 
disposed parallel to the ¢, axis, and show satis- 
factory agreement with the points from 
5 tons per square inch tests. It is ee 
possible in this instance to draw a reasonable 
mean line through all points parallel to the 
axis of ¢, and as indicated above correspond- 
ing to a constant value of f(/,). The 
agreement for a given test of pairs of C, 
and C, points for this material, is not so 
se ee ee It is, how- 
ever, not such as to suggest that representa- 
tion on the lines contemplated is not possible. 


From the previous age sg it will be 
gathered that as in the case of the carbon 
steel, there is for this material no indication 
of dependence of /(/,) upon period of stage 
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forward creep test. Further f(/,) has an 
effectively stationayy value with increasing 
& as shown. 

Accordingly, the behaviour of this material 
at this ture is quite different from 
that of the carbon steel at 450 deg. Cent., 
and as will be shown later from the magnesium 
alloy at 20 deg. Cent. The constant value of 
f(i,) mentioned above is 5-6 x 10~’. 

Equation Cy=(F(Jq)—S(e4)MSq¥t).—The 
plot for f(ey) against integrated cy is 
much the same as for f(/,), and in actual 
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fact gives a similar stationary mean value. 
Remarks concerning the agreement of values 
of f(eg) corresponding to axial and shear 
creep rates follow the same lines as for the 
(ie) —& plot, and it is again evident that there 
is reasonable agreement of the points 
corresponding to the test from 5 tons per 
square inch initial tensile stress, and twenty- 
four and 167 hours forward creep stage 
period. 
Accordingly, the equations 


Cy= (FSU MSG 


Cy={ FU) —S le ISO 
both become for RR59 alloy at 150 deg. Cent. 
Cy={F(J)— K}SyhO 


where K=5-6X10- is a constant indepen- 
dent of the stage period in the general loading 
tests. 


RRS59 ALUMINIUM ALLOY aT 200 Dec. CENT. 


At 200 deg. Cent. for this material two 
tests only (both of stage period 167 hours) 
were made. These tests were both from 
an initial tensile stress of 3 tons per square 
inch, the object being twofold ; first, to 
examine whether the Boy spe soos of 

/,), and exhibi or this material at 
TS ee nig was also characteristic of it 
at 200 deg. Cent.; and secondly, to indicate 
to what degree the computed characteristics 
of these tests were reproducible. No plastic 
strain occurred in the loading stages of 


_ aT see 
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either test. Some anistropy was exhibited, 
but made no significant (<10 per cent) 
difference to the characteristics of the results. 

The experimental points in the various 
stages of the two tests showed quite good 
conformity with the composite curve form 
of the initial tensile tests (Figs. 9 and 10). 
The individual details of corresponding 
stages of the two tests agreed quite well. 

(a) Application of Mechanical Theories.— 
Considering the experimental data from these 
tests in relation to the various mechanical 
theories, it is evident (Table XXVII) that 
the age hardening theory gives a prediction 
about 30 per cent on the low side, the range 
of error being quite considerable from-+ 25 
to —80 per cent. The prediction of the 
strain hardening theory is very close, and 
here the range of error is moderate, being 
roughly +30 to —20 per cent. The super- 
position theory gives a prediction almost 
analogous to that of the age hardening theory, 
but the range of error is rather less. In the 
case of the combined strain and time harden- 
ing theory, as was the case for this material 
at 150 deg. Cent., it was found that the pre- 
diction became closer as m was increased 
in value. Again in this case a value of n=10 
may be taken as generally illustrative. Such 
a value of n gives a prediction almost 20 
per cent high, but individual errors may 
approach 50 per cent. 

Summarising the above facts, it appeais 
that for a considerable amount of data a 
good average indication is given by the 
strain hardening theory, but the other theories 
give prediction never closer than 20 per cent. 
Individual errors, however, in all cases except 
the strain hardening theory are quite high, 
and even in this case may reach 30 per cent. 

(b) Application of Modified Prager Equa- 
tions—In view of the remarks previously 
made concerning the incidence of anisotropy 
for this material the plots made in Figs. 22 
and 21 of f(J,)—£, integrated, and f(«)— 
integrated are shown for the case of assume 
isotropy. It has previously beer. noted that 
for the two tests concerned conformity 
with virgin composite curve form was 
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good, and accordingly the creep rate Cy 
has the time dependence of the virgin 
material ¢(t). The plots shown for the two 
equations in question are similar in nature 
and show the same general characteristics 
as for those for this material at 150 deg. 
Cent. The majority of the points in both 
plots lie close to a line parallel to the axis 
of ¢) or ey, and indicate a stationary value, 
this value being virtually equal in the two 
cases of f(/,), and f(e4). One or two of the 
shear strain points show some considerable 
departure from the line, but it is obvious 
that the general characteristic of the be- 
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haviour of both functions is to remain 
Stationary with increasing ¢, and ¢j. 

It is evident that the reproducibility of 
f(i2) and f(y) computed from nominally 
identical tests is reasonably satisfactory. 
The equations for this material are accor- 
dingly at 200 deg. Cent. of the same type 
as at 150 deg. Cent., 


viz. 
C= (F(J2)— K USHo 


where in this case 
K=2-5x10-. 


MAGNESIUM ALLOY AT 20 Desc. CENT. 


Three tests were made at this temperature. 
Two of these from 3, and 1-35 tons per 
square inch initial tensile stress, were of 
167 hours stage duration. The other from 
3 tons per square inch initial tensile stress 
was of twenty-four hours stage period. 
As for previous materials the object of 
comparing the two tests at 3 tons per square 
inch and stage periods of 167 and twenty- 
four hours was to examine the dependence 
(if any) of the functions f(/,) and f(eg) upon 
period of stage creep test. The two tests 
from 3 tons per square inch were from one 
billet of the material, and the test from 1-35 
tons per square inch from another. Judging 
from Table II the latter represented some- 
what softer material. All three of these 
tests were without appreciable initial plastic 
strain in the various loading stages of the 
tests. They were all quite closely isotropic 
in behaviour. Apart from some scatter of 


axial creep strain experimental points in the 
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early test stages, the experimental data was 
well fitted by the curve form corresponding 
to the initial tensile creep tests (Figs. 11 to 13) 
of the series, which were with little deviation 
that of the simple loading tests composite 
curve form of the virgin material. 

The original ¢(t) for the initial tensile 
creep test of the series accordingly character- 
ised the creep strain equations of the general 
loading tests. 

(a) Application of Mechanical Theories.— 
Again as in the case of the other materials, 
only the results of the tests of stage period 
167 hours were compared with the indica- 
tions of the mechanical theories. Referring 
to Table XXVII it will be seen that the age 
hardening theory gives a _ considerable 
average negative error of about 60 per cent. 
The range of error (virtually negative) was 
of order 100 per cent. The strain hardening 
theory on the other hand gave a positive 
average error of 50 per cent, and a posiive 
range of error of over 200 per cent. The 
superposition theory was analogous in its 
prediction to the age hardening theory, 
but its range of error was quite appreciably 
higher. In the case of combined strain and 
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age hardening theory the best general fit 
of experimental results is given by the value 
of n=10, and its prediction is virtually 
the same as for the strain hardening theory. 

Summarising the above results, it is 
obvious that all theories give considerable 
errors for substantial data; the prediction 
of age hardening, and superposition theories 
being equally low, and that of the strain 
hardening and combined age and strain 
hardening theories being equally high. No 
theory shows less than 100 per cent range 
of error for individual results. 

(b) Application of Modified Prager Equa- 
tions.—As already mentioned, the three 
tests concerned in this examination gave 
creep curves corresponding well with the 
form of the initial tensile creep test. Accor- 
dingly any suitable modification of the 
Prager equations, the time function con- 
cerned was that of the original virgin material. 
The material behaved with virtual isotropy 
so that the plots of f(/,)—¢ integrated and 
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J (€y)—ey integrated shown in Figs. 22 and 23 
are made for assumed isotropy with very 
small error. The features of stress plots are 
considered below. 

Equation Cy={ F(J,)—f Ul) HSy]oo). — In 
Fig. 22 it will be noted that pairs of experi- 
mental points corresponding to axial and 
shear creep rates for all tests are closely 
together. For the test at 3 tons per square 
inch the points corresponding to stage creep 
periods of 167 hours and twenty-four hours 
show satisfactory agreement. The points 
for all tests are reasonably well disposed 
round a mean line drawn in the figure. 

Accordingly a function of type F(/,) gives 
quite a suitable representation of the experi- 
mental results, and this function is indepen- 
dent of period of stage forward creep test. 
As to the form of the function ; the line 
drawn in the Fig. 22 is actually of unit slope, 
and corresponds to an equation 

f()=2x 10%, 
=2-3x 10°V/,. 
The corresponding general equation is, 
accordingly, 


Cy={F(J.)—2°3 x 10°V 1, Sy). 


evident that the plot shown for /(¢y)—ey 
integrated is less satisfactory than that for 
S()—e integrated. The experimental 
points corresponding to axial and shear 
creep rates do not show such good agreement, 
and it is more difficult to suggest a con- 
tinuous curve through the points as a whole. 
From these facts it is evident that this 
general type of equation does not represent 
this material and temperature as well as the 
equation in /(/,). Accordingly the most 
satisfactory representative for the magnesium 
alloy at 20 deg. Cent. is the equation 


Cy={F(J)—f Ud) MSG OO 
where 


f(U)=2-3x 10°V 1, 
and is independent of period of stage in the 
general loading tests. 
As for the 0-2 per cent carbon steel at 
450 deg. Cent., /(/,) is closely linearly de- 
pendent on 4//,. 


MAGNESIUM ALLoy AT 50 Dec. CENT. 


At 50 deg. Cent., the magnesium alloy 
used in this work showed under simple 
loading conditions a slowly accelerating 
creep rate at a relatively early period of 
creep test under a specific stress. Accordingly, 
in the two general loading tests made, three 
stages only of 167 hours duration were used. 
The two initial tensile stresses concerned were 
2 tons and 1-5 tons per square inch. The 
material behaved isotropically, and without 
showing initial plastic strain on loading in 
the first and subsequent stages. 

Conformity of the several stage creep curves 
with the virgin curve form of the initial 
tensile creep test was very good (Figs. 14 
and 15), and closely indicated that the original 
dt) of the virgin material characterised 
the general loading test. 

(a) Application of Mechanical Theories.— 
The results of both tests were compared 
with the predictions of the mechanical 
theories. The data available in this case 
is limited, and accordingly the same weight 
cannot be given to the experimental indica- 
tions as in the case of the other materials 
and temperatures. Reference to Table XXVII 
indicates that the age hardening theory 
gives a considerable average error of 40 per 
cent., and a range of negative error of 70 
per cent. The strain hardening theory 
gives quite a close indication, the error 
concerned being slightly positive. The 
range of error (positive) is still of order 








257 


70 per cent. The superposition theory also 
gives a reasonably close prediction, the 
error here, however, being negative. The 
negative range of error is, however, only 
30-40 per cent. As in the case of the other 
light alloy tests no combined age and strain 
hardening theory actually fits the results, 
and figures for a value of n=10 are chosen 
as giving some indication of the degree of 
representation achieved using a rational value 
of m. An average positive error of 30 per 
cent is obtained, the range of error (mainly 
positive) being of order 120 per cent. 

To summarise (again bearing in mind the 
relatively limited data upon which generalisa- 
tion is made), it appears that in this parti- 
cular case for appreciable data, two of the 
theories, strain hardening, and superposition, 
give quite close prediction. The range of 
error in the case of the superposition theory 
for individual results is relatively moderate. 
The remaining theories give ranges of error 
of the order not less than 70 per cent. 

(6) Application of Modified Prager Equa- 
tions.—It has been mentioned that the time 
dependence of the stages of the general 
loading tests was also that of the initial 
tensile creep stage, and accordingly any 
suitable modification of the Prager equation 
embodied the time function of the initial 
tensile creep test. The material was isotropic 
in creep behaviour, and accordingly the 
plots of f(/,)—«, integrated, and /(ey)—ey 
integrated shown in Figs. 24 and 25 are in 
accordance with this characteristic. 

The features of these plots are considered 
below. 

Equation Cy={F(J2)—f 1)Sy)o(0). — In 
Fig. 24 it is seen that for the limited data 
considered, without exception pairs of experi- 
mental points corresponding to axial and 
shear creep strains for both tests are well 
together, and that as in the case of RR59 
alloy at 150 deg. and 200 deg. Cent. a 
stationary value of f(/,) is indicated for all 
points. 

_ Accordingly, the equation we are consider- 
ing certainly applies to this material and 
temperature, but assumes the form 


Cy= {F(J2)— K St) 


where K has a value 4-8 x 10-*. 

Equation Cy=({F(J.)—fleq)}[Sy](t).—The 
plot of this equation in Fig. 25 has features 
completely corresponding to the plot of the 
other equation, except that the correspond- 
ence between one pair of experimental points 
is not as good as in other cases. However, 
it is obvious that the value of f(e,) is 
stationary, and that this value is similar to 
the stationary value found for f(/,). Accord- 
ingly, for the magnesium alloy at 50 deg. 
Cent. there is a limited region of the general 
loading creep test which may be represented 
by an equation 


Ciy={F(Jq)—4-8 x 10S, 6(0. 


Whereas in the case of RRS59 alloy at 
150 deg. and 200 deg. Cent. such an equation 
held for both temperatures, in the case of. the 
magnesium alloy an equation 

Cy= (FU) —2°3 x 10°V TSO) 
holds at 20 deg. Ceni., and an equation 
Cy= (FU) —4:8 x 10) [ Sy) 
at 50 deg. Cent. 

Evidently, therefore, in general, a given 
material may exhibit behaviour described 
by either equation if the temperature range 
considered be adequately wide. Some com- 
ment on the implications of these facts is 
made in later paragraphs. 

( To be continued) 
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Letters to the Editor 


the opinions of our 
(We do not held ourselves responsible, for 


RAILWAYS INTO ROADWAYS 


Sir,—The first part of Mr. A. S. Robert- 

son’s letter, in your issue of August 1, closely 
~ gesembled part of Mr. Smith’s letter, in your 
issue of June 20, my reply to which appeared 
on June 27. You will not wish me to go over 
old ground : it is too plain (and, in certain 
quarters, too painful) that railway conversion 
will save manpower. 

Mr. Robertson next remarked upon my 
table, in your issue of July 18, which showed 
the effect on the national finances of London 
Transport’s activities in 1957: its electric 
Underground railways, which charged an 
average fare of 1-67d. per mile, added 
£2,600,000 to the national debt, whereas its 
pneumatic-tyred road vehicles, with an 
average fare of 1-98d. per mile, made a 
beneficial contribution of £6,100,000, without 
which the “above” or “ below-the-line ” 
budget (no matter which) might have been 
upset to such an extent that taxation would 
have had to be increased—in Yorkshire, as 
elsewhere. It seems, therefore, very unappre- 
ciative on the part of Mr. Robertson to 
write from Ilkley seeking to falsify my table 
(which was accurate, he agreed) by subtract- 
ing £9,600,000 from the £59,324,000 those 
road vehicles arduously collected in fares. 
That sum was paid in full, by Londoners, 
voluntarily and in cash ; such facts simply 
must be allowed to stand; the national 
benefit was as I stated it, not as Mr. Robert- 
son chose to state it. However, his hypo- 
thesis is interesting ; it is that for purposes 
of comparison the bus fares should be scaled 
down to the Underground figure. He 
imagines that bus fares are higher than 
Underground fares in London ; let him come 
and see ; he will find that time and again it is 
cheaper to go by bus for the simple reason 
that a more direct route is taken by the bus, 
with the added advantage of a greater choice 
of stops. The Underground network covers 
227 miles of route, with 230 stations ; the 
road services cover 3072 miles of route, with 
numerous stops per mile. Their relative 
ubiquity is no doubt one of the factors 
rendering the road vehicles a paying pro- 
position, enabling them to give better value 
for money than the Underground, which is a 
losing proposition. One feels that this 
London lesson must be applicable in the 
wider territory of British Railways ; for the 
high density of traffic in London is unfavour- 
able to bus operation, though favourable to 
the Underground, where it results in annual 
receipts of £101,983 per route mile, compared 
with B.R.’s passenger receipts of £9499 per 
mile on their 14,662 miles available for 

© traffic (the comparable figure for 
freight is £18,600). Surely, out in the 
country, even more positively than in town, 
the national financial policy should be to 
back the economical, paying, taxable road 
vehicle, and make it yet more ubiquitous by 
converting the surface railways to its use. 
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The alternative of electrifying them will be 
more costly initially and, on the London 
evidence, will only tend to perpetuate the 
present, steady, inflationary increase in the 
national debt. 

From the rather dreary economics of the 

subject may I revert to the important traffic 
engineering point raised as long ago as April 
11 by Mr. A. T. Butchart, who wrote : “‘ The 
capacity of any major road is not in many 
cases determined by the road, but by the 
capacity of the access to it. I feel this will 
be the case of the Yorkshire motorway.” 
How right he promises to be. The Dun- 
church end of the first section of that motor- 
way, now under construction, will be a 
magnet to all traffic intending to head south- 
east from the Midlands. The few roads lead- 
ing towards it will together not equal the 
motorway in capacity and they will still have 
to carry their normal local traffic—the next 
highway-motorway interchange being 15 
miles distant. That corner of Warwickshire 
is in for a bad time. Mr. Butchart in effect 
warns us that we must be prepared for this 
single motor road, in so densely populated 
a country, to demonstrate that the only way 
of avoiding widespread access (and dis- 
persal) problems is to provide a country-wide, 
close-meshed network of motor roads, includ- 
ing perhaps half-a-dozen linking the Midlands 
with the south-east—railway conversion 
again. 
On the side issue of electricity versus oil, 
to which Mr. E. B. Parker devoted his letter 
in your issue of August 8, a final point to 
note is that B.T.C. have chosen an overhead 
system of railway electrification which will be 
adaptable, if desired, to the pneumatic tyred 
vehicles that will replace the trains: the main 
issue remains Railways into Roadways. 


T. I. Litoyp 


Railway Conversion League, 
123/124, Newgate Street, 
London, E.C.1, 
August 9, 1958. 


Sirn—You are providing a public service of 
very great value in sustaining correspondence 
on this vital subject. I have just read the 
whole sequence of letters as one consecutive 
and continuous debate, and found it most 
rewarding—but also a little revealing of 
certain national characteristics. It seems to 
me that we have suffered a loss in our sense 
of scale and endeavour. My sympathies lie 
with Brigadier Lloyd and his colleagues in 
their task of focusing informed attention 
upon the most serious physical planning 
problem of this decade. 

The main weight of argument has, quite 
naturally, been concentrated upon attempting 
to measure roadway proposals against exist- 
ing railway services, but the highly relevant 
territorial circumstances have only been 
touched upon. Mr. D. F. C. Vosper, in his 
letter of August 1, raises the subject of land 
requirements necessary for any new system 
of motorways. He calls for a practical 
demonstration to be undertaken, mentioning 
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two possible locations and declares that the 
findings “‘ would give invaluable information 
to our planners—who must sooner or later 
produce a co-ordinated transport system for 
the country.” Mr. Vosper has reminded 
us that arguments of economic expediency 
must be balanced by consideration of sheer 
ground space. 

I believe that the variety of transport 
difficulties now experienced in Britain are 
virtually inseparable, and form one problem, 
being subdivided only in terms of the natural 
elements—land, water and air—and symbol- 
ised by wheel, screw and jet. 

When this particular subject of the declin- 
ing efficiency of wheeled traffic is considered 
in its context of outmoded docks and cargo- 
handling facilities, of neglected waterways, 
of expanding airfields and the approaching 
demand for the accommodation of vertical 
flight vehicles (which has not yet received any 
serious planning attention), it will be seen 
that the collective task is indeed Herculean. 
Nevertheless, the problem is one which 
exerts its total pressure upon us with increas- 
ing weight as time advances. The essential 
unity and interdependence of the problem 
needs to be stressed, for the contestants who 
have expressed their views so far have con- 
fined themselves to comparing road and rail 
communications in isolation from their 
environment. 

In our present impoverishment, we can no 
longer afford to do one thing at a time. Every 
change that is contemplated should be 
assessed on its capacity to return a threefold 
dividend. In this respect the daring pro- 
posals for the readjustment of the railway 
system for use by motor vehicles offers 
exceptional possibilities beyond the basic 
reduction in the variety of wheeled vehicles 
now in use, and in the trans-handling of 
goods that will be achieved. 

For instance : 

(1) There is not a community in the 
kingdom that would not find it advantageous 
to simplify its own road traffic circulation 
problems by the partial use of railway land, 
with the consequent improvement in rateable 
values. 

(2) The sacrifice of open land for an addi- 
tional system of motorways would be very 
largely avoided. The cleaving of new routes 
throughout the more densely occupied parts 
of this country represents a virtually endless 
conflict of interests that will impose intoler- 
able delays. Apart from the actual purchase 
of land, there is the added effect of disrupting 
urban, suburban and rural communities and 
of farming patterns. The importance, there- 
fore, of the redevelopment of those existing 
routes, whose construction has actually 
created centres of population over the past 
century, cannot be overstressed, even though 
the comparative values can scarcely be com- 
puted in financial terms. 

(3) Wheeled traffic problems and the 
construction of proportional routes, must 
also be regarded as a stimulant to inventive- 
ness in a wide variety of associated enter- 
prises. We are acutely aware of our depend- 
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ence upon imported oils, and much is being 
done to find additional sources of supply and 
alternative forms of motive power. Our 
particular difficulties, therefore, represent 
another opportunity for the kind of pioneering 
which has kept Britain in the vanguard of 
inventive design and mechanical progress. 

These examples of a threefold return from 
a major planning undertaking, the redevelop- 
ment of urban centres, the avoidance of 
further claims on land use, and the stimula- 
tion of design and industrial inventiveness 
should broaden the views of those facing the 
daily administrative and financial burdens of 
both the railways and the highways. 

In a characteristically trenchant article in 
the Architectural Review, May, 1958, Pro- 
fessor J. M. Richards points out that, in the 
interests of limited space, every effort should 
be made to dissuade the citizen from wishing 
to possess his own vehicle, and that public 
transport systems should be greatly improved 
and raised in public esteem. He calls for the 
“ reglamorisation ” of public transport and 
likens the automobile to the detached villa 
in its own suburban plot, and declares that 
both represent a luxury which we are no 
longer able to sustain, in the face of increasing 
quantities. A revision of social preferences 
should be fostered in respect of the private 
vehicle similar to the propaganda in favour 
of a return to terrace-house layouts in the 
New Towns. 

Many of the contributors to this corre- 
spondence on “ Railways into Roadways ” 
have emphasised the problems of conversion 
as it affects commuter traffic. Here, again, 
is a chance for both planners and motor 
manufacturers to get together in the explora- 
tion of Professor Richards’ proposals for 
the provision of superior public transport 
vehicles of the kind that will be required 
both for commuter and long-distance travel 
on the motorways. We already possess 
unparalleled experience in this respect for | 
have never come across any urban bus services 
to compare with the two-storey vehicles of 
London Transport. 

‘Railways into Roadways” is not a 
simple problem of clear-cut alternatives. It 
cannot be isolated from the whole fabric of 
the country, but if boldly tackled it can, and 
indeed in time it will, ease many of the other 
planning conflicts which now confront us, 
and which, for sheer lack of ground space, 
we cannot yet resolve. The overriding issue 
which remains, however, is whether or not 
the country really possesses the will and 
determination to take full-scale action, either 
to carry out the sweeping proposals, or to 
improve both road and rail systems beyond 
present recognition—no half measures will 
do. Of the inventive power within these 
shores, I am in no doubt whatever, but what 
of the general will ? It is simple enough to 
refer to the Treasury in derogatory terms, 
but the spirit of determination to bring about 
improvement is even more necessary than 
the readiness of money, and it is this vital 
factor which somehow seems to have ebbed 
away since the end of the war, and with it 
our capacity to appreciate the broad view. 

There must be many readers, Sir, whose 
opinions on other aspects of passenger and 
goods traffic, such as that of on and off load- 
ing facilities, and of specialised planning 
consequences, it would be valuable to hear, 
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and I hope that THE ENGINEER will continue 
to provide the means of expression. 
PATRICK HORSBRUGH 
Impact, Ltd., 
London, W.1, 
August 8, 1958. 


Sir,—During his half-day wait at Queens- 
ferry, Mr. E. B. Parker (Letters, August 8, 
1958) could hardly have failed to notice the 
adjacent Forth Bridge ; did he reflect that 
this splendid structure is so decked as to be 
suitable for only a minority of the nation’s 
vehicles ? So far, all the evidence has been 
that, all other things being equal, the capacity 
of the permanent way would be greater as 
roadway than it is as railway. However, let 
us assume that capacities are equal, is this 
valuable bridge being used to capacity by 
B.R. ? If your B.T.C. correspondent has 
recovered from Professor Bondi’s broadside 
several issues ago he might supply some facts 
and figures for this line. If, as I suspect is 
the case, the use (although considerable) is 
less than capacity, there would be room after 
conversion for Mr. Parker, myself and 
hundreds of others, to drive across the 
Forth without waiting for the new suspension 
bridge. Reverting to Mr. Parker’s delay, 
it was open to him to do as I have done 
several times during the past month and, 
using the inherent flexibility of the road 
vehicle, drive round via Kincardine Bridge 
without any need to consult signalmen or 
traffic controllers, although possibly mutter- 
ing rude things about inadequate ferry 
services. 

The flexibility of road travel is one of its 
strongest points and the ability to use a 
ferry for a short crossing is one example of 
this. Vehicle ferries are only ideal where the 
volume of traffic does not justify a bridge or 
tunnel, but with trains it is a case of a bridge 
or nothing. In extreme cases where frequent 
crossings of water are required and there is 
no bridge or ferry, amphibious vehicles are 
not out of the question (Mr. Parker may 
have noticed a small number of these in use 
by an engineering concern a few miles down- 
stream at Portobello), but I have never heard 
of an amphibious train. 

On oil, Mr. Parker made no attempt to 
estimate how much would be required to 
perform B.R.’s present work with road 
vehicles. At an outside estimate it appears 
that 500 million gallons per annum would 
suffice ; the year 1955-56 showed an increase 
of 278,250,000 gallons of imported motor 
spirit and Derv compared with the 1953-54 
figures (this comparison ignores any increases 
in oil consumption for other uses; I have 
not reproduced the full calculations which are 
to be found in an article on “ Railways into 
Motorways ”’ in the Journal of Customs and 
Excise, May 24, 1958). The potential 
increase is therefore not so great in propor- 
tion as would be imagined at first sight. 

If, in fact, there is to be an oil shortage in 
the future, would it not be a sounder policy to 
cease the incentive to use heavy oils for non- 
road use at present given by the full duty 
rebate instead of trying to deprive transport 
of the opportunity to use the most suitable 
fuel ? However, oil tankers are idle in our 
rivers ;_ there is almost unlimited scope for 
increasing oil storage capacity in this country; 
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we have a prosperous and healthy oil industry 
planning further expansion ; are we to deny 
ourselves the best transport because of 
pessimistic fears of a sudden end to all this ? 

Surely the answer is that, should the need 
arise, vehicle manufacturers will energetically 
seek new methods of propulsion. My elec- 
trical knowledge is almost nil but it occurs 
to me that on the converted railways where 
lane discipline will be strict it might be 
possible to have diesel-electric vehicles with 
an overhead pick-up of a type similar to that 
used on Swiss railways which, when raised 
with the vehicle in motion, would make 
contact with overhead wires, the pick-up - 
might give a tolerance of, say, 2ft. Might 
things not be so arranged that when the 
vehicle’s position caused a broken contact 
the pick-up would fold down (e.g. on lane 
changing) and power might come from 
batteries which might hold enough for, say, 
5 miles’ running and would be recharged as 
soon as the pick-up was raised again. Alter- 
natively, for commutor bus services and 
regular freight hauls, could not vehicles pull 
battery trailers which could be quickly 
changed at each end of, say, a 20-mile trip. 
The good alignments and minimum gradients 
would minimise the inconvenience from 
using trailers. I doubt whether we shall ever 
have to use such methods but the important 
thing is to remember that we could use them 
(and I imagine the experts would produce far 
better ideas) if the need ever arose. I suggest 
that Mr. Parker is not justified in his assertion 
that “only the railways can make use of 
electricity generated from nuclear fuel.” 

One aspect of the future of the permanent 
way seems to have been dealt with very little 
in the stimulating coriespondence in your 
columns. Details of the Fairey Rotodyne 
V.T.O. aircraft showed that. it could lift 
slightly more than half B.R.’s present average 
passenger train load and carry it at about 
1-8 times B.R.’s best speed. 1 think 
£8,000,000 was the figure mentioned as 
needed to develop this machine—less than 
we spend in three weeks to keep the railways 
alive. An account by someone suitably 
qualified on the potentialities of internal air 
transport in the U.K. would seem to be 
essential to full consideration of the problem. 
One wonders how well the much-publicised 
railway expresses would compare in com- 
petition on equal terms. 

H. Barrs 
Worcester, 
August 10, 1958. 
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Letter Sorting Machine 


In an article dealing with mechanised sorting equipment for the Post Office, 
which appeared in our issue of May 3, 1957, we gave details of a prototype letter- 


sorting machine which was being used at Southampton. 


It was mentioned that 


twenty such machines based upon the design were to be made by the Thrissell 


Engineering Company, Ltd., of Bristol. 


Deliveries of these machines have now 


begun and we recently had an opportunity to see one of the first in operation at the 
maker's works. 


HE first of twenty electronic letter sorting 
machines being made for extended trials 
in Post Offices in this country was recently 
completed at the works of the Thrissell 
Engineering Company, Ltd., Bristol. The 
design of these machines is based upon an 
experimental machine developed by the Post 
Office engineers and the production models, 
which have been built in close collaboration 
with Electronic Instruments, Ltd., Richmond, 
Surrey, incorporate a number of modifica- 
tions and improvements. With this machine a 
skilled operator sitting at a desk can sort 
letters into 144 separate boxes at a rate of 
some seventy letters a minute. The machine 
is actually capable of receiving over 6000 
letters an hour, but its speed of operation is 
limited by the rate at which an operator can 
read the addresses and operate selector keys. 
The general arrangement of the machine 
can be seen in the photographs we reproduce. 
It consists of a letter feed conveyor, a pick-up 
mechanism, a device to present the letters 
before the operator, a keyboard desk, a letter- 
release mechanism, and a selective conveyor 
system which routes the letter into one of 
five rows of boxes and thence to the appro- 
priate box as destined by the operator. Faced 
letters are stacked on to the feed conveyor 
at the side of the machine and this conveyor 
is automatically started and stopped by a 
photo-electric eye device. A full conveyor 
holds sufficient letters for about thirty minutes’ 
working, and piles of letters can be fed on to 
the conveyor whilst the machine is being 
operated. At the outgoing end of the con- 
veyor the individual letters are picked up by 
a suction mechanism and delivered to the 
presentation unit immediately in front of 
the operator. Each letter is presented to the 
operator’s viewing window moving slowly 
in a horizontal path. When the operator has 
read the address and depressed the appro- 
priate keys the letter drops down to a second 
viewing window below where, if directional 
correction is necessary owing to such things 
as initial misreading of bad handwriting, the 
operator can redirect the letter. 

From the operator’s keyboard each letter 
is directed to the box for its ultimate destina- 
tion by pressing the two keys of a predeter- 
mined code. On this keyboard there are 
twelve left-hand and twelve right-hand keys, 
which give a possible combination of 144 
codes—the number of the stacking boxes on 
the machine. A “cancel”’ key is provided 
which enables the operator to change his 
mind after depressing the coding keys and 
direct a letter to a separate cancel box for 
resorting. 

Both letter presentation and keyboard 
operation take place at any random time 
chosen by the operator and as the letters 
can only be received by the machine at a 
rhythmic time a synchronised timing mech- 
anism is introduced to receive the letters 
from the lower viewing position. This 
synchronising mechanism releases each letter 
in turn at the correct time into the machine. 
The instant a letter is despatched into the 


machine the previously “stored” code 
imparted by the keys to direct it to the appro- 
priate box is electronically translated and, 
simultaneously, selective mechanisms are set 
to process it correctly. 

The sorting boxes are situated in five rows 
along one side of the machine and to them 
the letters are conveyed between a series of 
spring-loaded, rubber-tyred idler wheels and 
their corresponding rubber-faced driving 
wheels. These conveyor wheels are driven 
through a series of chains from a gearbox 
at one end of the machine. Every second 


idler wheel in the system is connected through 
a safety switching gear which automatically 
stops the machine and gives warning to the 
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box lines, and changing a switching-over plug 
or jumper panel on the main control board. 
The electronic circuit is so arranged that the 
code plugs can be wired to group a number 
of boxes together in such a manner. that 
letters are delivered alternately to the group 
and not to an individual box. This feature 
is obviously of benefit where the loading is 
heavy on a particular destination. 

The prototype letter sorting machine 
designed and built by the Post Office engineers 
used an electro-mechanical switching control 
system and some 400 valves. The redesigned 
equipment, supplied by Electronic Instru- 
ments, Ltd., incorporates a system which is 
basically an electronic switch control with no 
repetitive mechanical contacts and only 273 
valves, mainly of the cold cathode type. 
Some new features not in the original 
machine have been added. 


The prime purpose of the electronic control 
equipment is to receive the code, which the 
operator sets into the machine, relevant to 
the letter which he sees in the lower viewing 
window, and to operate the correct diverter 
when the letter has passed through the 
machine and is approaching the box to which 
it is to be delivered. There may be several 
letters in transit in the machine at any one 
time, and so several codes may have to be 
stored at one time. This is done by having a 





Operator’s end of electronic letter sorting machine showing the five rows of boxes and feed conveyors 


operator in the event of a letter jamming 
in the conveyor. The selecting mechanisms 
consist of memory units which are arranged 
on five rotating shafts along the rear side of 
the machine and one at the end of the 
machine. The construction of these memory 
units is described below, and essentially they 
serve to operate diverter blades at the correct 
time to direct each letter to its correct row 
of boxes and then its correct box. 

With the coding system provided there are 
four possible variations in the relationship 
of the keyboard code to the stacking box 
order, to make the machine available for 
sorting inwards and outgoing mail. Chang- 
ing over is simply effected by indexing 
destination label holder bars over the stacking 


code store for each physical position of the 
letter and transferring the code from one 
store to another as the letter progresses from 
one physical stage to the next. 

As already mentioned, the operation of the 
machine can be divided into two phases. 
The first, or random phase, is entirely under 
the control of the operator ; the second, or 
cyclic phase, is dictated by the machine which 
is running continuously. In the first phase 
the operator keys in a two symbol code for 
the letter he sees in the lower viewing window 
by depressing one of twelve left-hand keys 
on his keyboard for the first symbol, and one 
of twelve right-hand keys for the second 
symbol. He is not restricted to any particular 
timing for pressing the keys, and may press 
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Rear of sorting machine with doors open to show shafts with pin wheel memory units and valve banks 


them in sequence or simultaneously. 

When the operator presses the keys, two 
sequences of events take place : 

(1) One of twelve first-stage cold cathode 
storage tubes, each connected to one of the 
left-hand keys, is fired. Similarly, one right- 
hand cold storage tube is fired. The code is 
then contained in one left-hand and one 
right-hand first stage store. 

(2) A single revolution clutch is electrically 
operated and starts to rotate, opening a trap 
below the viewing window and allowing the 
letter in it to drop into one of two waiting 
gates; then opening the trap between the 
upper and lower viewing windows, and 
allowing a new letter to drop into the lower 
viewing window. As the clutch revolves, it 
causes two timing pulses to be originated in 
sequence. This is done by a magnet on the 
periphery of each of two wheels attached to 
the clutch shaft, each passing a pick-up coil. 
The first, or “‘ A” pulse causes a second set 
of twelve left-hand and twelve right-hand 
cold cathode stores connected to the first 
stages in cascade to be momentarily extin- 
guished, and thus cleared of any previous 
code. It then causes the code stored in one 
left-hand and one right-hand first stage stores 
to be transferred to the appropriate second 
stage stores. The second, or “B” pulse, 
causes the first stage stores momentarily to 
be extinguished, thus clearing them of the 
code the operator had keyed in. The clutch 
then continues to the end of its revolution 
and stops. 

Until the operator keys again there is a 
quiescent state with a letter waiting in one 
of the waiting gates with the code appropriate 
to it stored in a pair of second stage stores ; 
and a new letter in the lower viewing window 
with the first stage stores cleared to receive 
the new code when the operator keys it in. 
When the operator presses the keys appro+ 
priate to the code of the new letter, the clutch 
revolves again, causing further pulses, allow- 
ing the new letter to drop into the other, 
empty, waiting gate and allowing a third 
letter to fall into the lower viewing window. 

The pulse “ A,” before clearing the second 
stage stores, transfers the code in them (for 
the original letter) into the appropriate pair 
of third stage cold cathode stores, of which 
there are again twelve left-hand and twelve 
right-hand connected in cascade to the 
second stage stores. The cleared second stage 
stores then receive the code for the second 
letter from the first stage stores, and retain 
this code. The clutch again continues to the 


‘ momentarily quiescent. 


end of its revolution, causing a ** B”’ pulse on 
the way and clearing the first stage stores 
again. 

Again there is a quiescent stage with : 

(1) The original letter in its waiting gate 
with its code stored in a pair of third stage 
stores. 

(2) The second letter in the other waiting 
gate, with its code in a pair of second stage 
stores. 

(3) The first stage stores cleared and a 





End of machine showing vertical selector conveyor feeding letters to the 
lines of boxes 


third letter in the lower viewing window 
waiting to be keyed in by the operator. 

The original letter is, however, only 
It has progressed 
through all the stages under the operator’s 
immediate control, and now waits to be 
accepted by the machine conveyor and pin 
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wheel memory system which operates at a 
cyclic rhythm. 

The. waiting gate is necessary for two 
purposes : first, to allow the operator to 
cancel the code in a letter previously wrongly 
coded. In this position the code is held in 
the second stage stores (a description of this 
feature is given below); and secondly, to 
allow a letter to be held until the machine, 
working at cyclic rhythm, is ready to accept 
it. In this position the code is held in the 
third stage stores. 

For each of the four level diverters and the 
144 box diverters, which deflect the letter 
from the main conveyor into the appropriate 
level and then into the appropriate box, there 
is a pin wheel memory. This consists of a 
wheel driven continuously by the main 
machine motor, with pins, axially parallel to 
the wheel, loosely held on its periphery. Also 
associated with the wheel are : 

(1) A lever operated by a magnet coil, 
both of which are fixed, and do not rotate 
with the wheel, but are radially adjustable on 
an arm with the same centre as the wheel. 

(2) A bell crank which, when depressed, 
operates the diverter on the box or level to 
which the pin wheel is attached. 

When current is passed through the magnet 
coil it moves the end of the lever into the 
circular track traced out by the pins as the 
wheel rotates. An inclined plane, on the tip 
of the lever, then pushes a loosely held pin 
axially out of the normal position to a new 
position where it protrudes from the side of 
the wheel. As the wheel revolves, those pins 
which have been forced into the new position, 
ic. have been “ set,” will depress the bell 
crank and _ operate 
the diverter. The time 
taken for the pin to 
travel from the position 
where it has been set 
to the position where it 
operates the diverter is 
arranged to be exactly 
the same as that taken 
by a letter in the 
conveyors moving from 
the waiting gate to 
the diverter. 

In order that the 
diverter will operate 
once only each time 
the magnet coil is 
energised, it is essential 
to energise the coil only 
when a pin is passing 
the inclined plane on 
the lever arm. The 
magnetising coil cur- 
rent must therefore be 
of square waveform 
timed to commence 
when a pin is in a 
position to be set, and 
to finish when the pin 
is set. This is achieved 
by what is termed the 
machine timed matrix 
energising pulse. A 
continuously running 
shaft, attached through 
gearing to the main 
motor shaft, is arranged 
to complete one revol- 
ution in the time taken 
for a pin to pass the 
setting arm on the pin wheel memories. 
On the shaft are two wheels, each carry- 
ing a magnet, which causes a pulse in 
a pick-up coil placed near each wheel. The 
magnets are so placed that one pulse 
occurs when a pin is in a position to be 
set, and the other occurs at a time later 
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sufficient for a pin to have been set. An 
electrical voltage of square waveform is 
evolved from these pulses, starting at the 
first pulse and finishing at the second. This 
square wave is fed to all the level diverter 
coils, and through each level diverter coil to 
a common connection of all the box diverter 
coils on that level. The remaining terminal 
on each box diverter is connected to the 
anode of a “matrix” valve. For con- 
venience, the square waveform described is 
called the “ Matrix Energising Pulse.” 

The matrix consists of 144 cold cathode 
valves, each called a “matrix” valve. 
These valves are electrically arranged in a 
square of twelve rows of twelve valves each 
and thus twelve columns of twelve valves 
each. Each valve has an “ and” gate in its 
trigger circuit, each column has one side of 
these “ and” gates, connected together, the 
remaining side of the “and” gate being 


connected together in each row. To each of_ 


the vertical columns is connected one of the 
twelve left-hand third stage stores, and to 
each of the rows is connected one of the 
right-hand third stage stores. Thus, only 
that matrix valve which has both column 
right-hand third stage store and row left-hand 
third stage store fired, will be in a condition 
to fire. 

As explained above, the anode of each 
matrix valve is connected to one terminal of 
a box pin wheel memory magnet coil. If the 
matrix valve is fired, when the square wave- 
form is applied to its anode through the 
diverter coils, the pin wheel magnet will 
operate, and a pin be set in the appropriate 
level and box diverter memory wheels. 

Considering again the letter in the waiting 
gate with its code in a pair of third stage 
stores, the next matrix energising pulse 
immediately following the transfer of the 
code from the second to the third stage stores 
will : 

1. Cause the trap below the waiting gate 
to open, feeding the letter into the main 
conveyor. 

2. Cause the code for this letter to be 
transferred from the third stage stores to the 
appropriate matrix valve, firing it, and setting 
a pin in the appropriate level and box pin 
wheel memories. 

3. Cause the third stage stores to be 
extinguished momentarily, clearing them so 
that they are ready to receive the next code, 
transferred from the pair of second stage 
stores holding the code of the letter which is 
at the moment held in the other waiting gate. 

The original letter is now in the machine 
conveyor. When it approaches the level to 
which it is to be diverted, the pin in the 
appropriate memory wheel, set as the letter 
was released from the waiting gate, operates 
the level diverter, and the letter is deflected 
into the level conveyor. Similarly, the 
appropriate box diverter is operated as the 
letter approaches it, deflecting the letter into 
the box, where it will remain until the boxes 
are manually cleared. The pins in the 
memory wheels are returned to their normal 
position, immediately after operating the 
diverters. 

If an operator realises that he has wrongly 
coded a letter and presses a special key on 
his keyboard marked “Cancel,” this re- 
moves the code stored in the second stage 
stores while the letter is in the waiting gate, 
and codes an auxiliary second stage store 
which has its own third stage and matrix 
valves. The code progresses normally 
through this auxiliary system, and the letter 
is directed to a special *‘ Cancel ”’ box. 

If the operator is not able for one reason 
or another to assign a code to 2 letter, he 
presses a key on his keyboard marked 
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“ Transport.” This fires an auxiliary first 
stage store, which has its own second and 
third stage stores, and matrix valve. The 
code progresses normally through this auxili- 
ary system and the letter is directed to a 
special “‘ Transport ”’ box. 

Letters are fed to the operator’s viewing 
windows by a vacuum device which picks 
the letters separately from a pile on the mail 
feed conveyor each time the operator codes a 
letter. As letters are picked off, the remain- 
ing pile, decreasing in size, allows a light 
beam projected from one side of the pile to 
impinge on a photocell on the other side. 
When the light strikes the photocell, a valve 
and relay system causes the mail feed motor 
to run, moving the pile upwards. As the 
pile rises, the light beam is cut off, with the 
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result that the mail feed motor stops. 

All the matrix valve anodes are’ taken 
separately to the control board which 
consists of a fixed housing with 680 sockets 
into which fits a jumper panel with 680 plugs. 
The plugs may be cross-connected in any 
manner by removable leads. Thus any 
matrix anode can be connected to any 
diverter coil in the manner most convenient 
for a particular sorting operation. The jumper 
panel as already mentioned may be removed 
and replaced by another panel in a few 
seconds to facilitate change of sorting 
routine. A connection on each panel 
ensures that the main motor will start only if 
the panel used is the correct one for the 
labels which are showing above the sorting 
boxes. 


Control of Tinning Lines at Velindre 


Three new electrolytic tinning lines have been installed at the Velindre works of 
the Steel Company of Wales. The drives for these lines are equipped with magnetic- 
amplifier control of strip tension and with closed-loop speed control systems 


operating through electronic amplifiers. 


The electrical equipment, which was 


supplied by The General Electric Company, Ltd., is described and illustrated here. 


HE Velindre works of the Steel Company 

of Wales, Ltd., has been equipped with 
three new electrolytic tinning lines, two of 
which are already in service. The works is 
designed for an ultimate output of about 
450,000 tons annually or nearly half the 
present production in the United Kingdom. 


OPERATION OF TINNING LINE 

Each line, about 390ft long, handles coils 
of strip weighing up to 30,000 lb and 72in in 
diameter and 18in to 38in wide, the strip 
being between 0-006in and 0-015in in thick- 
ness. Lines 2 and 3 have a slightly longer 
plating section than line 1, and are capable 
of depositing a greater thickness of tin on 
the strip. 


About totalling 


machines, 


fifty-five 


approximately 500 h.p., serve each line, the 
power being provided by one 510 h.p. main 
generating set, one 90 h.p. exciter set, and two 
40 h.p. booster sets. On line 2 only there is 
also a recoiling section, including two 125 h.p. 
motors, served by an m.g. set comprising a 
200 h.p. motor coupled to two 105kW 
generators and two 3kW boosters. 

Normally, the line speed is 800ft per 
minute, but line 2 can run at 1250ft per 
minute if the strip is being recoiled instead 
of being sheared. 

No. | tinning line is shown in Fig. 1, and 
a schematic layout and simplified circuit 
diagram in Fig. 2; the other two lines are 
similar except that No. 2 line includes recoil- 
ing equipment which is described later. 
Coils of strip are mounted on the pay-off 





Fig. 1—Entry section of tinning line. In the foreground are one of the pay-off reels and the uncoiler and 
pinch roll motors 
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mandrel, and the strip is guided through the 
carry-over and top shear pinch rolls and cut 
at the shear. Cropping is done at this point 
to ensure a square front end suitable for 
welding to the tail end of the previous coil. 
An electro-mechanical device, initiated by 
the operation of the shear, accurately inches 
and registers the sheared front end of the 
coil to overlap the tail end of the previous 
coil between the welding electrodes. 

After welding, the strip passes between 
entry pinch rolls into three deep looping 
pits, and then over a drag magnet through 
entry bridle rolls and on to the cleaning, 
pickling, and tin-plating sections. The sink 
rol! motors of the plating and drag-out section 
are shown in Fig. 3. Immediately after it has 
been plated the tin coating has a typical 
matt finish, characteristic of an electro- 
deposited metal. To improve the surface 
quality, the strip is guided through a muffle 
furnace, where, as it begins to descend after 
passing over the top roll, the tin melts under 
the influence of the conduction heating and 
spreads evenly to give a bright finish. 

Then the strip passes through a chemical 
treatment section, is rinsed and oiled. Drive 
bridle rolls finally feed the strip on to the 
conveyor leading to the shearing or recoiling 
equipment. Before classification the product 
passes over an instrument stand where it is 
examined for gauge defects and pin holes. 
Normally, each section of the tinning line 
is controlled to run at the same speed, but 
when one of the pay-off reels is about to run 
out of strip, the speed of the whole line is 
reduced. The entry section is brought to 
rest and the plating section continues to run, 
using the reserve of strip from the three 
looping pits. Meanwhile, a new coil of strip 
from the other pay-off reel is automatically 
welded to the end of the previous coil. After 
the welding operation, the entry section is 
independently run up to a speed which 
ensures that the looping pits refill, as 
described later. 

The strip must be kept under controlled 
tension throughout the entry and processing 
sections without slipping of the rolls which 
would damage the surface of the strip. The 
means of maintaining accurate control of 
speed and tension are described below. 


Sprep CONTROL 


Although the entry and processing sections 
of the line are capable of being independently 
controlled when a reel change is being made 


Fig. 3—Sink roll motors of the plating and drag-out section of the 
tinning line 
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in the entry section, they normally run at 
the same speed and are controlled from the 
same speed-setting potentiometer mounted 
in the master control cabinet. Motor- 
operated regulators in the entry and process- 
ing sections are automatically positioned 
under the control of speed balance relays. 
These relays have two control coils which 
balance when the voltages from the line 
speed-setting potentiometer and the regulator 
position-reset potentiometer are equal. A 
further potentiometer track on each regulator 
provides the speed reference voltage signal, 
which controls the electronic amplifiers and 
3. rg units supplying the main generator 
elds. 

This speed reference signal is compared 
with the output voltage of the tacho-generator 
(Figs. 2 and 5) coupled to the driving 
motor of the section concerned. The differ- 
ence in the two signals is fed to electronic 
amplifiers. At first this error will be a 
maximum and will decrease as the line speed 
increases, becoming zero when the particular 
section of the line reaches the required speed. 

The speeds of the two looping pit motors 
are controlled similarly. The output of each 
tacho-generator coupled to the looping pit 
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Fig. 5—Simplified diagram of tacho-generator circuit 


motors is compared separately with the out- 
put of the tacho-generator coupled to the 
drive bridle motor. The error signals are 
. plied to amplifiers which excite the appro- 
priate looping pit generators and cause the 
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Fig. 4—Simplified circuit diagram of electronic amplifiers for control 


of generator excitation 


looping motor speeds to change until the 
error vanishes. 


TENSION CONTROL 


The power required to drive the strip 
in the entry section is proportional to the 
product of strip speed and strip tension. If 
the e.m.f. of the pay-off reel drag generator 
is made proportional to strip speed, then 
strip tension is proportional to the armature 
current, i.e. to the booster armature current 
in series with it. 

Supplying the field excitation of the booster 
is an amplifier which compares the voltage 
obtained from a tension-controlling rheostat 
in the control panel with the voltage from a 
reset signal energised from a shunt in the 
pay-off reel armature circuit. When these 
signals balance, the current, hence strip 
tension, is equivalent to that required. Any 
change in tension from the value preselected 
on the controlling rheostat alters the balance, 
which is automatically restored by the 
amplifier. 

When a speed change occurs, an accelera- 
tion compensation winding is energised from 
the pilot exciter driving the motor regulators. 
This winding opposes the current-setting 
winding when accelerating and reinforces it 
when decelerating to compensate for the large 
inertia of the reel. 

When the pay-off reel is running lightly 
loaded, or if the strip should break, the 
curre’* reset signal would become virtually 
zero, caving the tension-setting winding 
unopposed. In such circumstances, a voltage 
limit winding prevents the amplifier output 
from rising to a high value. Similar means 
give tension control in the processing section. 
To maintain constant tension in the entry 
section when the pay-off reel diameter 
shrinks, there is an additional amplifier to 
control the pay-off reel drag generator field. 
The amplifier keeps the generated e.m.f. of 
the pay-off reel equal to the back e.m.f. of 
the entry pinch roll motor. It does this by 
exciting one amplifier control winding from 
the booster armature voltage and the other 
from the sum of the voltage drops in the 
shunts of the pay-off reel drag generator and 
entry pinch roll motor circuits. The circuits 
are so designed that, when these signals 
balance, the pay-off reel generated e.m.f. and 
entry pinch roll back e.m.f. are equal. Since 
the entry pinch roll motor has a constant 
field excitation, its back e.m.f. is proportional 
to line speed, hence the pay-off reel drag 
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generator e.m.f. is also made proportional 
to line speed irrespective of reel diameter. 

To maintain constant strip tension through- 
out this section, the intermediate rolls in the 
cleaning, pickling, plating and chemical 
treatment parts of the section are coupled 
to small motors which provide just enough 
power to overcome the roll and strip friction 
losses. 

The intermediate roll motors are grouped 
and connected in parallel, each group having 
a booster in series with it and the field 
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Fig. 6—Simplified diagram of loop trimming circuit 


circuit of each group booster being controlled 
by a magnetic amplifier. Constant current 
(hence constant torque) is maintained in each 
motor of each group irrespective of line 


speed. 
LoopInG Pit CONTROL 


To make it possible for the entry section to 
be stopped while the processing section con- 
tinues to run, when introducing a new coil 
of strip, a looping section is provided from 
which a large reserve supply of strip can be 
drawn by the processing section. 

The looping pit control has to do three 
things : first, keep the three loops of strip 
at their lowest position in the pits during 
steady running ; secondly, permit the three 
loops to rise at the same rate when the entry 
section stops during welding ; and thirdly, 
cause the loops to extend to their lowest 
positions after the new strip has been welded. 

As explained in the section on speed con- 
trol, the speed of the processing section 
(hence of the entry bridle rolls, Fig. 2), is de- 
termined by the speed reference signal derived 
from the tacho-generator coupled to the 
drive bridle motor. This signal is compared 
with that obtained from a reference potentio- 
meter, the difference being amplified and 
applied to the field of the processing section 
generator, the output of which increases or 
decreases and causes an alteration in speed 
until the signals are equal. 

The entry section speed is similarly deter- 
mined by the signal derived from a reference 
potentiometer which is usually set to the 
same position as the reference potentiometer 
in the processing section during normal 
running to ensure that the entry and process- 
ing sections run at the same speed. 

The speed reference for the intermediate 
looping motors (Fig. 2) is the drive bridle 
tacho-generator voltage, which is compared 
with the volts generated by the tacho- 
generator coupled to the looping motors. 
The error volts are amplified and fed into 
the fields of the appropriate looping motor 
generators, causing a change in speed until 
the error diminishes to zero. 

Overriding the closed loop speed control 
signals of the entry pinch rolls and looping 
motor rolls are further signals originating 
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from photo-electric cell units disposed at 
various depths in each looping pit, as shown 
diagrammatically in Fig. 2. 

During normal running the strip interrupts 
the beam of light between photo-electric 
units 5, 1 and 2 and no correction signals are 
applied. As the loop slowly descends, it 
obscures unit 3 and the speed of the rolls 
feeding the pit in question is reduced by 
5 percent. This causes the loop to rise again, 
so that in operation it is made to float between 
photo-electric units 2 and 3. 

Conversely, if the loop moves upwards to 
expose unit 2, the rolls increase in speed by 
5 per cent. Any further ascent of the loop 
in pit 1 only exposes photo-electric unit 1, 
which causes the speed of the strip entering 
this pit to increase by 15 per cent but does 
not influence the speed of rolls and feeding 
pits 2 and 3. 

When a coil is about to run out, the follow- 
ing sequence of operations takes place. 
Reference potentiometers for the entry and 
processing sections of the line are adjusted in 
step to bring down the speed of the line. 
The entry section potentiometer is then 
rotated to bring that portion of the line to a 
halt and the photocell units are disconnected. 
When the entry section stops, rolls also stop 
and the output of the tacho-generator 
(T.G.a Fig. 5) becomes zero. It will be clear 
from Fig. 5 that the reference voltages for 
the looping generator amplifiers B, and 
C, will become one-third and two-thirds of 
the volts generated by 7.G.d and the looping 
motors will run at speeds of one-third and 
two-thirds that of rolls D, which will result 
in the loops of strip rising at the same rate. 

After the new strip of coil has been welded, 
the entry section is run up to speed again and 
the photocell units are reconnected. A 
trimming signal from the photocell unit in 
pit 1 causes the entry section (rolls A) to 
overspeed by 15 per cent. This in itself 
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signal fed into each amplifier derived from 
the tacho-generators, a trimming signal from 
the photocell relays is also injected which 
modifies the bias applied to the grid of 
valve V,. The amplified signal developed 
across the load Rj» is added to the standing 
bias across Ry, applied to the grid and 
cathode of valve V;, and the output is 
produced across R;. The resulting signal is 
fed to the cathode of conventional bi-phase, 
bias-controlled thyratrons which supply the 
generator field circuit. 

Fig. 6 shows each of the loop trimming 
circuits with relays 1, 2, 3 and 4 energised by 
the photocell units in the looping pits. 
When the loop is in its normal working zone, 
all relay contacts are open, and the voltage 
applied to the amplifier is a small bias when 
the thyratron output is just sufficient to 
counterbalance the zero compensating field 
of the generator, which is adjusted by the 
potentiometer. . 

If the loop descends to obscure one photo- 
electric unit, relay 2 closes, and a signal 
equivalent to a speed decrease of 5 per cent 
is produced in the amplifier controlling the 
rolls feeding into that particular pit. If the 
loop descends still further, relay 1 closes in 
addition, causing a 15 per cent speed decrease. 
Likewise, when the loops move upwards, 
similar speed increases occur with the excep- 
tion mentioned earlier of the rolls feeding 
into pits 2 and 3 which can only increase in 
speed by 5 per cent under the influence of 
these particular trimming signals. 


RECOILER SECTION 


Tinning lines 1, 2 and 3 are equipped with 
a shear and classifier section to which the tin 
plate is fed for cutting into sheets, but in 
addition line 2 is equipped with recoilers. 
The normal speed of tinning lines | and 3 is 
800ft per minute but in line 2 the speed can 
be increased to 1250ft 
per minute when the 
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Fig. 7 shows a sim- 
plified circuit diagram 
of each recoiler motor 
and generator. The 
current in the recoiler 





motor is proportional 


Fig. 7—Simplified circuit diagram of recoiling section drive. Only line 2 has to the arma rrent 
on ture cu 


causes the reference voltages applied to the 
looping generator amplifiers (B, and C,) to 
increase by 10 and 5 per cent respectively, 
producing a similar speed increase. 

In addition, the photocell units in pits 2 
and 3 impose a further speed increase of 5 per 


cent, resulting in rolls B and C overspeeding : 


by (10+-5) and (5+-5) per cent respectivey. 
Pit 3 will therefore fill most rapidly, pit 2 
at two-thirds this rate and pit | will not begin 
to fill until pit 3 is full. 


Loop TRIMMING CIRCUIT 
Fig. 4 shows a simplified circuit diagram of 
the electronic amplifiers, the outputs of 
which, applied to the respective generator 
field circuits, control the speed of the entry 
pinch and looping rolls. Besides the error 


flowing in series with 

the generator. This 
current is controlled and maintained ap- 
proximately constant by a magnetic amplifier 
feeding the generator field. 

The amplifier receives a signal from the 
tension-setting potentiometer, against which 
it balances a further signal derived from the 
motor commutating poles. The speed of the 
recoiler motor is controlled by a further 
magnetic amplifier which ies its field 
and derives a signal from the line speed refer- 
ence potentiometer. This reference signal 
is balanced by a signal taken across the 
motor armature, and has subtracted from it 
another signal from the motor commutating 
poles which is a measure of the motor speed 
and equal to the armature volts minus the 
resistance drop. 

Assuming that the line is running at 
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constant speed, as the coil builds up in dia- 
meter the motor speed falls, and to maintain 
the armature back e.m.f. constant, the 
amplifier increases the output to the motor 
so that the torque increases. 

An acceleration-compensating signal, initi- 
ally derived from the armature of the pilot 
motor — drives the line speed regulator, 
causes the output of the generator field 
amplifier to increase when the line is acceler- 

ated and decrease when it is decelerated. 
the power fed to the recoiler motor is thus 
correspondingly increased or decreased by 
the right amount to counteract the effect of 
the high inertia of the recoiler when a change 
occurs in the speed of the line. 


RECOILER CHANGEOVER 


When one recoiler is nearly full the strip 
is transferred to the other empty mandrel as 
follows. 

The empty mandrel is run up to a peri- 
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pheral speed of SO0ft per minute. The line 
with the loaded mandrel drops in speed and 
when it falls to SOOft per minute a limit 
switch on the line regulator closes and 
transfers control of the empty mandrel to 
the same speed reference as the other. The 
of both recoiler motors then continues 
to fall until the line reaches 200ft per minute. 
At this speed the snip shear is operated and 
the leading end of the strip is guided on to the 
empty mandrel by threading guides and belt 
wrappers, the fully-charged mandrel being 
brought rapidly to rest by the application of 
regenerative braking. After withdrawal of 
the belt wrappers and guides, the newly- 
charged mandrel can be accelerated up to 
speed with the other sections of the tinning 
Im 


c. 
The electrical equipment described above 
was supplied to the Steel Company of Wales, 
Ltd., by The General Electric Company, 
sige House, Kingsway, London, 


Mobile Generating Plant 


WHERE development schemes are remote 
from sources of power there is a need for 
mobile power stations to be available so that 
power will be immediately at hand and remain 
there until local electricity stations have been 
built. It was for such a purpose that Venezuela 
decided to acquire mobile power stations and 
placed an order for four such units with Mirrlees 
Bickerton and Day, Ltd., and Brush Electrical 
Engineering Company, Ltd. The sets consist 
of a generator unit and a transformer unit, both 
trailer mounted, and of a capacity sufficient to 
supply a township of 10,000 population. 

The generator set, of which we reproduce a 
photograph, has as its source of power a Mirrlees 
Mark J.V.S.16 industrial engine, which is a 
pressure-charged unit having sixteen cylinders 
arranged in vee form. The bore is 9}in and the 
stroke 10}4in, while the compression ratio is 
12-15 to 1, the brake mean effective pressure 
128 lb per square inch, and the maximum 
pressure 1020lb per square inch. The engine 
has a continuous rating of 1727 b.h.p. at 900 
r.p.m. and exhaust silencing is by two Burgess 
snubber pattern silencers projecting through the 
trailer roof. The turbo chargers are Brush Mark 
24P single-stage, axial-flow exhaust gas turbines 
driving a centrifugal air compressor. Starting is 
by compressed air, which is stored at 300 Ib per 
square inch in a cylinder of 11 cubic feet capacity 
and supplied by a Petter-Reavell compressor set 
powered by a P.A.2 petrol engine. A pressure- 
reducing valve is fitted to provide air at a suitable 
pressure for the trailer tyres. 

Fuel is carried in a tank of 800 litres capacity, 
which is mounted below the floor and within the 
trailer frame, and is transferred to a small header 


tank by an engine-driven pump. A hand priming 
pump is provided to provide an initial supply to 
the header from the main tank. Cooling is by a 
closed circuit fresh water system, the water being 
circulated by a Sigmund pump driven by a 
Crompton Parkinson electric motor and rated 
at 17,550 gallons per hour against a 25ft head. 
The water is cooled in a fan-cooled Serck radiator 
which has a duty to reduce the temperature of 
17,550 gallons per hour from 180 deg. to 165 deg. 
Fah., the ambient temperature being 86 deg. 
Fah. A thermostat cuts the 25 h.p. squirrel-cage, 
fan-cooled, totally enclosed, electric fan motor 
“in” or “out” as required. Included in the 
system is a Spirax-Sarco diversion valve to keep 
the cooling water at constant temperature, 
irrespective of load, and also a strainer and an air 
eliminator of the same make. Another fan- 
cooled Serck radiator is provided for the lubricat- 
ing oil system and is rated to cool 2550 gallons 
per hour from 160 deg. to 140 deg. Fah. at an 
ambient temperature of 86 deg. Fah. The system 
is under thermostatic control and incorporates 
Vokes dual filters and a hand pump. 

A Woodward hydraulic governor is mounted 
on the engine, which is fitted with a standard 
flywheel and which is considered to have sufficient 
inertia to maintain cyclic regularity. The engine 
is protected by an alarm system, which indicates 
when the lubricating oil temperature is too high 
or the pressure is too low, and when the cooling 
water temperature is too high or the flow 
too low. 

The Brush alternator is rated continuously 
at 1200kW, 2400V, 60 c/s, and has an overload 
capacity of 10 per cent for two hours in any 
twenty-four hours, as has the J.V.S.16 engine. 





Mobile generating plant of 1200kW 
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A carbon pile automatic voltage regulator main- 
tains constant voltage. Mounted on top of the 
alternator is a belt-driven exciter rated at 9:87kW 
at 1750 r.p.m. The engine and alternator, 
together with the exciter, are mounted on a 
common underbase, which, in turn, is mounted 
on sixteen “ Dexine” resilient pads fixed to the 
trailer chassis, and, in addition, there are twelve 
buffer pads, four on each side and two at each 
end, to take road transport shocks. All switch- 
gear required for power control and distribution 
is mounted on the trailer as is also a 75kVA 
transformer, which provides a 190V, three-phase 
supply for ancillary equipment, such as pumps 
and fan motors, and a 110V, single-phase supply 





1S00kVA transformer trailer 


for lighting and the alarm system. Thus the unit 
is completely self-contained and independent of 
outside supplies. Part of the equipment is a 
** Nife- Neverfayle *’ battery, complete with charg- 
ing plant, which supplies a lighting system when 
the alternator set is not running. However, as 
soon as the alternator is placed on load the bat- 
tery system is automatically cut out and a separate 
lighting system switches on. A master switch 
cuts out the lighting circuits during daylight 
hours. 

A 30ft length of outgoing cable is available 
for connecting direct to switchboards for supply- 
ing current at 2-4kV or for connecting to the 
transformer trailer should a higher voltage be 
required. With each power generating unit 
there is a transformer trailer, illustrated herewith, 
which carries a Brush 1500kVA transformer 
capable of converting the alternator output of 
2400V to 13,800V, and the output is carried 
through a 13-9kV kiosk pattern oil circuit 
breaker to the customer’s switchboard. The 
transformer has an auxiliary winding of 110V for 
trailer lighting purposes. 

The generator unit and trailer together weigh 
about 52 tons and the trailer is 48ft long by 10ft 
wide and 12ft high. The unit is completely 
enclosed and the side covers are split so that part 
hinge down and the remainder up to give weather 
protection. The trailer is carried on two sprung, 
balanced axles at both front and rear, each axle 
having four wheels. The transformer trailer is 
much smaller, having an overall weight of 10 tons 
and measuring 12ft 6in long by 7ft 6in wide 
and 12ft high. All the trailers have been built 
by the Eagle Engineering Company, Ltd., 
Warwick. 





SINTERED FRICTION ELEMENTS.—A_ bronze-base 
material for dry applications has now been added 
to the range of Ferodo sintered metal friction 
materials (see page 630, April 25 last) ; it is intended 
for use where smooth take-up characteristics are 
required, notably in marine reversing gearboxes. The 
properties of “‘SM7”’ are : friction value for design 
purposes (dry), 0°25; static friction value (dry), 
0-32 to 0-34; dynamic friction value (dry), 0-29 to 
0-31; ultimate tensile strength (pounds per ao 
inch), 4700; ultimate shear strength 
square inch), 5100 ; cross breaking strength ouats 
per square inch), 9100 ; density (grammes per cubic 
centimetre), 4-9. The dimensioned figures are all 
the lowest for the entire range “‘ SM1 ” to “‘ SM7.” 
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Report of International Atomic 
Energy Agency 

A review of the International Atomic Energy 
Agency’s first eight months appears in the report 
to be presented by the board of governors to the 
second session of the general conference in 
Vienna on September 22. The report is being 
distributed to the sixty-six nations belonging to 
the Agency. ‘“ The main work of the first eight 
months,” the report says, “ has been the estab- 
lishment of an international secretariat com- 
petent to undertake many of the Agency’s func- 
tions. A start has also been made in implement- 
ing certain parts of the initial programme and 
experience is showing that the recommendations 
of the Preparatory Commission provide a sound 
and realistic basis for the Agency’s operation. 
By the end of the year the preparations already 
made will begin to bear fruit, and in 1959 it 
should be possible to make a first assessment of 
results and to explore new fields of work for the 
Agency under its statute.”” The report emphasises 
the following activities and plans. 

The most important task foreseen for the 
Agency was the supply of fissile and radioactive 
materials. U*** has been offered by member 
states to the extent of 5-14kg of contained 
isotope. The Agency will also have access in 
its first years to adequate natural supplies of 
uranium and thorium. Financial agreements are 
being negotiated with the member states that 
have offered these various materials, but so far 
no requests for materials have been received by 
the Agency. 

To assist the Agency to meet requests for 
advice without delay, the services of consultants 
have been offered by the following member states: 
France, five to ten ; Japan, two ; U.S.S.R. and 
U.S.A., twenty to thirty each. In addition, India, 
the Union of South Africa and the U.K. have 
indicated that they will try to make experts 
available if special fields on request. The first 
consultative operation was a field survey of 
requirements for training in the peaceful applica- 
tion of atomic energy in seventeen Latin 
American countries, with a view to establishing 
nuclear training centres. The Agency’s inter- 
national training programme is its biggest activity 
under the heading of “ technical assistance,”’ and 
this is already under way. Member states have 
been invited to submit nominations for fellow- 
ships to be awarded this year, and 125,140 dollars 
have been promised or paid to the general fund 
to cover these awards. 

The Agency’s scientific and technical docu- 
mentation service is now established, and plans 
are being formulated for the dissemination of 
information. Work has also been started on the 
problem of a standardised terminology in nuclear 
physics and engineering in various languages, 
inchuding the official ones. Plans are in hand for 
the publication of an international directory 
dealing with all types of power, research 
and training reactor existing or under construc- 
tion. It is expected that a scientific and technical 
library will be functioning by the end of this year, 


First Anglo-Swedish Telephone Cable 


British manufacturers have contracted to 
supply a new submarine telephone cable between 
Great Britain and Sweden at a total cost of about 
£1,500,000. The project is a joint undertaking 
between the British Post Office and the Royal 
Swedish Board of Telecommunications. It is 
intended to provide sixty two-way telephone 
circuits over a single-core cable with a route 
length of 530 nautical miles. It will provide 
relief on the Anglo-Dutch cables over which most 
of the U.K.—Sweden telephone traffic at present 
passes and it will provide direct and more 
economic routing for the growing volume of 
telephone and “ Telex” traffic between Great 


Britain and Sweden, and beyond to Finland. The 
= is expected to be complete in October, 


The terminals of the submarine cable system 
will be at Goteborg and Middlesbrough and 
twelve-circuit groups will be extended, without 
demodulation to audio frequency, to Stockholm 
and London, providing circuits about 1100 miles 
long between the capital cities. Conventional 
methods of signalling will be used on the circuits 
and four-wire switching facilities will be installed 
in London so that the circuits can be extended 
to Europe or North America without incurring 
any more overall attenuation. 

The submarine cable will use about twenty- 
eight of the new long-distance submerged 
repeaters designed for use with 0-99in diameter 
lightweight polythene dielectric coaxial cable, 
which is only suitable for use in very deep water. 
Accordingly, it has been to develop 
a new design of cable which differs from con- 
ventional 0-62in diameter cable: the centre 
conductor, instead of being of solid copper, is a 
core of mild steel strands over which is placed a 
copper tape. The submarine cable will be 
extended to the terminal stations at each end by 
about 9 miles of land cable, which will be of 
similar construction to the submarine cable, 
but will have soft iron tapes added as a screen 
against electrical interference. 

Repeaters will be spliced into the cable about 
every 18 nautical miles along its length to amplify 
signals in both directions. The new repeaters 
will differ in many ways from those used on the 
Newfoundland-Nova Scotia section of the trans- 
atlantic telephone cable system. In particular, 
a new kind of valve will be used ; the voltage 
required per repeater will be 75V instead of 
123V, thus reducing very considerably the power 
feed voltage required for the system. Another 
innovation will be the use of a new supervisory 
system which will enable measurements of loop 
gain, noise and intermodulation products, to be 
made to each repeater without taking the system 
out of commission. Power feeding and control 
of the supervisory system will be from the 
Middlesbrough station. 

Laying of the cable and repeaters will be done 
by H.M.T.S. “ Monarch ”’ and the overall testing 
and lining-up of the system will be the joint 
responsibility of the British Post Office and the 
Royal Swedish Board of Telecommunications. 
The British contractors concerned are Standard 
Telephones and Cables, Ltd., for the repeaters, 
submarine cable and the repeater supervisory 
and terminal equipment ; The Telegraph Con- 
struction and Maintenance Company, Ltd., for 
the land cable ; and Westinghouse Brake and 
Signal Company, Ltd., for the submerged 
repeater power feeding equipment. 


Centenary of Transatlantic 
Telegraphy 


Tue first clear message to be transmitted by 
transatlantic telegraph cable was received in 
England from Newfoundland on August 13, 
1858. As acommunication link it was admittedly 
somewhat tenuous, but it was an important stage 
in the many years of development, not without 
some setbacks, that culminated in the laying of 
the first completely successful transatlantic tele- 
phone cable in 1866. 

This intercontinental link had its origins in 
the early 1850s, when extensive inland telegraph 
systems were growing up in Great Britain and in 
the eastern parts of the North American con- 
tinent, including Newfoundland, The growth 
of these large inland systems, separated by the 
Atlantic, inspired the idea of linking them by a 
submarine cable. In 1856, the Atlantic Telegraph 
Company was formed and it was decided to lay 
a cable from Valentia Island, County Kerry, to 
Trinity Bay, Newfoundland. 


As there was no ship large enough to carry 
lay the cable (more than 2000 miles of it) 
job was shared by two ships, H.M.S. “* Agamem 
non’ and the United States frigate ‘* Niagara.’ 
Subsequent events proved that insufficient time 
had been allowed for experiment and discussion, 
and that the cable was unsuitable for laying in 
the deep waters of the Atlantic. 

After having landed the heavy shore end of 
cable at Valentia, on August 5, 1857, the 
** Niagara ’’ began to pay out the cable as she 
made for the open sea. Several mishaps occurred 
and frequently the signals sent from the ship to 
the shore were interrupted. Finally, in a heavy 
pre em brake of te paving ott grat on board the 

iagara’’ was app too fiercely, the cab 
parted, and the 334 miles of cable which bed 
been laid was lost in 2000 fathoms of water. 

A second attempt was made by the same two 

ships in June, 1858, The plan was to sail to mid- 
Atlantic, splice the ends of the cables carried 
on the two ships, and then to sail in opposite 
directions, while paying out the cable between 
them. On their outward voyage, the ships ran 
into one of the worst Atlantic gales recorded. 
They were almost overwhelmed, and the cable 
aboard them was damaged. When work was 
resumed after the gale, the splice was made 
between the lengths of cable and the ships parted 
company in mid-ocean as arranged. The cable 
broke and was repaired twice ; then, when 200 
miles had been laid, the cable broke again near 
the stern of H.M.S. “ Agamemnon,” and the 
ships were forced to return to Ireland. Another 
attempt was made in July, 1858, and aftef several 
interruptions the laying of the cable was com- 
pleted on August 5, 
_ However, the difficulties did not end with the 
installation of the cable. From the outset 
messages could be received only slowly and they 
were unreliable. Soon an insulation fault was 
discovered ; it was estimated) to be about 300 
miles from Valentia. For a few more days 
communication was maintained with the help 
of Professor Thomson’s new mirror receiving 
instruments ; but on September 1, 1858, signals 
became unintelligible. A few words were sent at 
intervals up to October 20, by which time a total 
of 732 messages had been transmitted through 
the cable. By this time the cable was completely 
unusable and the attempt at transatlantic tele- 
ag ome a -reipein for the time. 

, efforts were made to repair the cable, 
but they failed owing to the bad condition of the 
sheathing wires, and only the shore end was 
— ihe 

nterest in project was renewed 1862, 
and £265,000 was raised towards the at | trying 
again to lay a cable between the United Kingdom 
and America. Great care was given to the design 
of the new cable, and the ship chartered for the 
laying was the 28,000-ton, five-funnelled paddle 
steamer “‘ Great Eastern,”’ designed by Brunel 
as the largest steamer in the world. 
Fortunately for the cable-laying venture the 
“Great Eastern’’ was not successful as a 
passenger ship, for the new cable was so bulky that 
three ordinary ships would have been required 
to lay it across the Atlantic. 

The “ Great Eastern ’’ sailed from the Thames 
on July 14, 1865, with 2300 nautical miles of 
cable on board. She reached Valentia on July 23, 
and began paying out the cable, which was 
spliced to the shore 


and 29, various faults occurred in the cable, and 
as each was detected by the intruments in the 
ship, several miles of cable had to be picked up 
so that the fault could be remedied. All went well! 
until August 2, when another fault was detected. 
no ag sao car betae a 

and as cable was picked up it broke in 
2000 fathoms of water. iio Gates ead to 
raise it, but the gear available was inadequate, 
and after ropes and grapnels had been lost, the 
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“ Great Eastern”’ was forced to abandon the 
cable and return to England. 
i for yet another 


Soon preparations began 
attempt. In 1866, 1600 miles of cable of improved 
design were manufactured. The cable machinery 


The landing of a new shore end of cable at 
Valentia was completed, and the * Great 
Eastern,”’ with her escort ships, sailed on Friday, 
July 13, 1866, setting a course northwards of that 
taken the previous year. Two weeks later, the 
expedition arrived at Trinity Bay, Newfoundland, 
and the steamship “‘ Medway ”’ landed the shore 
end. After nine years of frustrated hopes a 
successful telegraphic link had been established 
across the Atlantic by submarine cable. Later, 
the ** Great Eastern ”’ and her escorts returned to 
mid-Atlantic to grapple for the end of the cable 
lost in 1865. Eventually, the “ Great Eastern” 
and the “ Medway” succeeded in raising the 
cable. It was tested through to Valentia and 
found to be perfect. It was spliced to-the cable 
on board the “‘ Great Eastern,’ and she began 
paying out 680 miles of cable towards Newfound- 
land. By September 7, 1866, there was a second 
cable across the Atlantic. 

The success of these cables stimulated plans 
to link Britain with India and other countries, 
and projects which had been dormant for years 
were revived. Rapid progress was made mainly 
through the efforts of Sir John Pender, who had 
contributed actively and financially to the 
Atlantic enterprise. 

Within the next few decades submarine cables 
were laid from Britain via the Mediterranean and 
Africa, to the far East, to Australia, and to South 
America. In 1902, with the laying of the world’s 
longest continuous length of submarine cable, 
3466 miles from Vancouver to Fanning Island, 
and thence to New Zealand and Australia, the 
British Commonwealth’s submarine cable net- 
work girdled the world. 

With the early amalgamation of the cable 
companies and the subsequent amalgamation of 
cable and wireless undertakings in Cable and 
Wireless, Ltd., in 1929, there is no complete 
record of words carried year by year. However, 
the total traffic carried by wireless and cable 
increased by about 70 per cent between 1940 and 
1956. During this period roughly 40 per cent 
of the total traffic was carried by cable. 


Controlled Dosage of Water 


We have been advised by Houseman and 
Thompson, Lid., D.M. House, Newcastle upon 
Tyne, 2(G.P.O. Box No. 122), that that company 
is now producing an efficient device for the 
injection of protective fluids into the water fed 
to boilers. Drip-feeding of such fluids, where 
economisers and feed lines have to be protected, 
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is not proportionate, and congealing may be 
troublesome. Also, if several boilers draw from 
a common feed tank, then it is ordinarily impos- 
sible to secure even distribution of treatment 
among them. The company states that the 
dosing units now offered, evolved after many 
years of research, will provide the solution for 
these problems and minimise reliance on human 
operators. The device is for use in conjunction 
with a low-speed double-acting reciprocatory 
feed pump. While suitable for any existing size 
of such pump, it cannot be employed with the 
small high-speed electrically driven variety. 

The principle is illustrated in the accompanying 
diagram. Changes in pressure in the feed pump 
barrel when the piston reverses its motion are 
communicated to the dosing device, causing the 
plunger to move through its full stroke. Thus 
a charge of fluid can be injected for each double 
stroke of the feed pump. Given the quantity of 
fluid required per unit volume of water evapor- 
ated, and the delivery of the feed pump, 
the stroke required of the dosing device can 
easily be found. 


Progress at Hinkley Point 


We are informed that the main biological 
shield of the first reactor for the S0OMW nuclear 
power station at Hinkley Point* is half com- 
pleted, and the shield now stands SOft above 
general station level: 13,000 cubic yards of 
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the main foundations of the two reactors are to 
be, and deeper excavations for the foundations 
of the blower houses are still proceeding. The 
reinforced concrete subway for the high-voltage 
cables from the turbine house to the 275kV 
switchgear compound is well on the way to 
completion. 

Roads were mainly complete in May. Exten- 
sive workshops and stores have been constructed 
west of the main site to provide for fabrication 
of boilers, parts of the reactor pressure vessel, 
&c. Reinforced concrete foundations are nearly 
complete for the 250ft gauge track to carry the 
“ Goliath” crane. This will be 240ft high and 
able to lift 400 tons.t Preparations for erection 
are in hand. 

Heavy plant and equipment will be brought 
from works in Scotland and the North mainly 
by sea. At Combwich, some 4 miles from 
the main site, a wharf to deal with ships 
of up to 1500 tons has been constructed in six 
months. A 45-ton capacity derrick to handle 
cargoes of pressure-vessel plate and boiler sections 
is nearly complete. A 150-ton capacity luffing 
crane, the foundations for which have been con- 
structed with the wharf, will be available to lift 
the heavier loads. 

Before starting to build the turbine house and 
cooling water system, with the associated pump- 
house and tunnels, it was necessary to make a 
seawall 2500ft long. Work on this began in 
December, 1957, and is now mainly completed, 
some 17,000 cubic yards of concrete having been 
placed (in tidal conditions), and 70,000 square 





In this view from the south-west corner of No. 1 reactor can be seen the 7ft thick secondary biological 
shield, with three openings for cooling-gas ducts and two access holes. 


concrete have been placed in the shield and 
foundations so far. The station is being built by 
the English Electric-Babcock and Wilcox-Taylor 
Woodrow group, and construction is reported 
to be going forward according to schedule ; 
operation is due to begin in 1962. Approxi- 
mately 1200 men are now employed on the site. 
The foundations of the biological shield for the 
second reactor, on which work was started 
towards the end of June, are also nearing com- 
pletion ; some 3000 cubic yards of concrete have 
been placed to date. In the region of 30,000 
cubic yards of rock have been excavated where 





* For previous progress report see THe ENGINEER, May 2, 1958, 
page 644. 


yards of foreshore reclaimed. An 18ft diameter 
access shaft for the tunnels has been sunk to 
80ft, and preparation is being made for driving 
the access tunnel. A temporary dry dock in 
which the cooling-water intake caisson will be 
built, and from which it will be later floated to 
site, is mainly completed on the foreshore west of 
the main station site. Extensive sea bed surveys 
for the placing of the intake have been carried 
out this year. Excavation for the turbine house 
and associated cooling-water culverts is now 
nearly half completed, some 35,000 cubic yards 
of rock having been removed. 





t An illustration appears in the previous progress report men- 
tioned above. 
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Industrial and Labour Notes 


Spare Capacity 


An examination of the present level 
of capacity utilisation in the engineering 
industry and in the chemical industry has 
recently been made by the National Institute 
of Economic and Social Research. In the 
“metal using industries” (all branches of 
engineering and vehicle building, but not 
shipbuilding) fifty-two firms in London, 
Glasgow, Sheffield and the Midlands were 
interviewed. Between them they employ 
just over 400,000 people. 

This week the Institute has published an 
interim report on its investigation. This says 
that the experience of the firms interviewed 
varied greatly, and that while a general 
increase in demand would help industry it 
would not solve the excess capacity problem 
of all firms. There is clearly much unused 
capacity, the report continues, which will be 
closed down or adapted to other purposes. 
At the same time, there are a few firms 
supplying growing markets which have not 
expanded sufficiently in recent years. Some 
of these firms, although they have installed 
additional plant, have been working very long 
hours (fifty-two to fifty-six a week) almost 
continuously since the war. But such long 
hours, the report points out, leave no margin 
for additional demand. Nevertheless, some 
of these firms, although their order books are 
very full, have recently “revised down- 
wards their expansion plans just as much 
as firms with excess capacity.” 

The report goes on to suggest that firms 
which have excess capacity may not yet have 
adjusted themselves fully to the current 
situation. Some have reduced working 
hours while others have not replaced the 
normal wastage of labour. Most appear to 
have been reluctant to dismiss labour, but feel 
that if present trends continue they may have 
to do so shortly. One conclusion reached by 
the Institute is that the reluctance of firms to 
dismiss labour and to give up factory space 
has been one of the causes hindering the 
adjustment of industry to the changing pattern 
of demand. Although, the report observes, 
the amount of cost-saving equipment installed 
in the last few years is impressive, it seems 
that some firms have secured new capacity 
ahead of requirements whilst others have 
failed to release to other use factory space 
and machines which they are unlikely to 
require again. In the last few years, the 
report adds, ‘‘ perhaps too much has been 
spent on increasing capacity and too little 
on producing a given output with fewer 
men.” 


Machinery Exports 


Some observations on the United 
Kingdom’s share in the world market for 
manufactured goods have recently been pub- 
lished in the Board of Trade Journal. Therein, 
it is stated that, after a period of encouraging 
growth from 1953 onwards, the expansion of 
United Kingdom exports slackened markedly 
in 1957. The most recent figures show that 
this trend has continued and that United 
Kingdom exports have now “ turned down,” 
although only slightly. World trade con- 
tinued to expand at a high rate in the first 
nine months of 1957, but this growth, the 
Board of Trade says, slowed down rather 


suddenly in the last quarter, when trade was : 


only slightly higher in value and volume than 
a year earlier. The increase in exports from 
primary producing countries had been slow- 
ing down throughout the year, but the main 
change in the fourth quarter was the check 
to the increase in exports of manufactures, 
previously the most buoyant sector in world 
trade. The rate of increase in world exports 
of manufactured goods over the correspond- 
ing period of 1956 dropped from 13 per cent 
in the first nine months of 1957 to 5 per cent 
in the last quarter ; in the first quarter of 
1958 they showed a 3 per cent fall in value 
from a year earlier and a rather larger drop 
in volume. 

The Board of Trade goes on to say that, in 
the field of machinery and electrical equip- 
ment, exports by the manufacturing countries 
increased last year by over 14 per cent. The 
United Kingdom’s performance, however, is 
described as a “ little disappointing.”” Whilst 
exports of non-electric machinery grew by 
over I1 per cent, those of electric machinery 
and appliances rose by less than 5 per cent, 
although this is a field in which the United 
Kingdom has expanded rapidly in previous 
years. The main cause of the decline last 
year in the United Kingdom’s share of trade in 
electrical machinery, the Board of Trade 
suggests, was intensified “German and 
Japanese competition. Many of the exports 
classified under this heading are large capital 
plant, orders for which may fluctuate from 
year to year, and in respect of which the 
period between receipt of order and the time 
of export may be some years. Nevertheless, 
the rate of increase in United Kingdom 
exports of electrical equipment last year was 
considerably less than in earlier years. This 
country’s exports of domestic appliances were 
particularly affected in 1957 by deflationary 
policies and import restrictions in some of its 
best markets. 


Employment and Unemployment 


The Ministry of Labour has reported 
that, during June, the number of people in 
civil employment in Great Britain increased 
by 3000 to a total of 23,080,000. When the 
various industrial groups are analysed in 
detail, however, it is clear that the overall 
increase was mainly a seasonal one; _ in 
most of the manufacturing industries, for 
example, the labour forces declined. Thus, 
in the manufacturing industries as a whole, 
the number of people employed at the end of 
June was 9,119,000, or 41,000 fewer than a 
month earlier. In the engineering, metal 
goods and precision instruments group, the 
labour force dropped by 14,000 to a total of 
2,785,000, compared with 2,814,000 a year 
earlier. In vehicle building, the number 
employed declined in June by 5000 to a 
figure of 1,241,000. 

The Ministry’s report shows that in the 
four weeks ended July 9 the employment 
exchanges filled 128,000 vacancies. The 
number of vacancies notified but remaining 
unfilled at that date was 215,000 which was 
2000 more than in June. In the manufactur- 
ing industries, the number of operatives 
working short time in the week ended June 28 
was 188,000; this was 29,000 less than a 
month earlier. About unemployment the 
Ministry says that on July 14 there were 
411,838 people registered as out of work, 


compared with 429,257 registered on June 16. 
The July figure represented about 1-9 per 
cent of the total number of employees ; it 
included 362,074 who were wholly unem- 
ployed and 49,764 who were temporarily 


stopped. 


Export Credits Guarantee Department 


The Government has for some time 
been considering whether changes should be 
made in the organisation and status of the 
Export Credits Guarantee Department, and 
on this subject it has had the advice of a 
committee under the chairmanship of Sir 
Eric Speed. Other members of the com- 
mittee were Sir Matthew Drysdale, Sir 
Thomas Barnes and Mr. Bertram Nelson. 
In an announcement made this week by the 
Board of Trade, it is noted that although the 
committee reported some time ago, the 
Government does not propose to publish the 
report as for the most part it deals with 
detailed matters of organisation. Its recom- 
mendations can, however, be summarised as 
follows, adds the announcement. 

The main question considered by the 
committee was whether Government export 
credit insurance should be conducted through 
a statutory public corporation, as it is in some 
other countries, or by a Government depart- 
ment. It came to the conclusion that this 
work should continue to be carried out by a 
Government department because of its use 
of public funds, its relation to the broader 
aspects of economic policy, and its depend- 
ence on. information from Government 
sources. The committee expressed the view, 
states the Board of Trade, that the highly 
developed and comprehensive facilities 
enjoyed by British exporters had been 
administered wisely and with competence. 
It was, however, impressed by the increase 
in the weight of business transacted by the 
Department, which had expanded tenfold 
since 1946. In view of this expansion of the 
Department’s responsibilities and of its vital 
importance to the export trade, the committee 
recommended that an upgrading of its status 
in the hierarchy of Government departments 
was necessary, and an increase in its senior 
cadre. This would enable senior posts to be 
filled from a wider field of experienced 
administrators and would in due course 


provide better career prospects in the 
Department. 
The Government has these recom- 


mendations, states the Board of Trade, and 
has decided to upgrade the head post in the 
Department, the title of which will be, 
Secretary of the Export Credits Guarantee 
rtment. It has approached the Bank 
of England, which has agreed that Mr. L. J. 
Menzies, an adviser to the Governors, should 
be seconded for this duty for a period of 
two to three years. He will take up his new 
duties on October 6. Below Mr. Menzies 
there will be two posts of Under 
which will be filled by the appointment of 
Mr. A. E. Percival of the Board of Trade, 
and Mr. A. T. K. Grant of the Treasury. 
The committee paid he ae tribute, the 
Board of Trade says, which the Government 
fully endorses, to the work of the Export 
Guarantees Advisory Council, and it recom- 
mended that the functions of the Council 
should be extended to include advising on 


general policy. 
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Harrsele Power 


By FRITHIOF HALLHAGEN and DANIEL NOREN* 


One of the largest power stations in Sweden is that at 
Harrsele, with an installed capacity of three 67-SMW 
Francis sets and a mzan annual output of more than 950 
million kWh. The scheme utilises the Harrsele (right) and 
Fillforsen falls on the River Ume, together with some 
smaller rapids. The turbines are designed for a net head of 


52-6m and a flow of 140 cwmecs each. 


ground power house, a 3400m-long tunnel of 260 square 
metres cross-section returns the water to the river. A flume 
totalling 4200m in length has been provided to enable timber 
to be floated past the power station. This is laid out for a 
flow of 6 cumecs, making possible the floating of 25,000 logs 


per hour. 


8 lpwaree ys power station, which is situated 
on the River Ume in the north of Sweden, 
about 60km from the mouth of the river in the 
Guif of Bothnia, is one of the largest power 
plants in the country. The owner is Harrsele AB, 
formed by Mo och Domsjé AB, Nordmalings 
Angsags AB, Svenska Cellulosa AB and Syds- 
venska Kraft AB. The rapids of Harrseleforsen 
and Fallforsen, which, together with some 
smaller rapids, have a total head of 54-5m, are 
exploited in the plant. 

Hydrological Data.—The catchment area of 
the River Ume at Harrsele amounts to about 
13,300 square kilometres, the lake area being 
8 per cent. The characteristic water discharges 
in the natural state of the water course are : 


Maximum flood discharge es vee $800 cumecs 
Mean flood discharge ... ... ... ... 1000 cumecs 

i average water discharge .. 250 cumecs 
Mean low water discharge bse ; 50 cumecs 


Lowest low water discharge ... ate 35 cumecs 


The conditions for annual storage in the 
natural lakes in the upper course of the River 
Ume are good. There are possibilities for obtain- 
ing a reservoir of about 4200 million cubic metres 
in the final stage. It is estimated that short-time 
regulation of the river should be accomplished 
by the middle of the 1960s. 

Within the Harrsele storage area there is a 
smaller reservoir for 7,000,000 cubic metres, 
which is used for local daily and weekly regula- 
tion. 

Power Production —The Harrsele plant has 
three units, each of a capacity of 67,500kW, and 
a water consumption of 140 cumecs. The annual 
power production, calculated on the basis of an 
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Station 


From the under- 


annual storage of 1390 million cubic metres, 
amounts to 925 million kWh, and with an annual 
storage of 2840 million cubic metres, reaches 
970 million kWh. 

General Layout.—The dam structure and the 
underground power station are located at 
Harrsele. The flow to be utilised is led through 
vertical penstocks to the machines, from which 
it is returned via a dischrge tunnel to the river, a 
little downstream of Fallforsen. There is a log 
flume to facilitate floating timber past the plant. 


THE Dam 


\ 

The total length of the dam, which is shown 
in our illustration, amounts to 350m, 
including the intake to the power station. It 
consists partly of a concrete dam founded on 
rock and partly of an earth dam, connecting the 
intake of the power station to the right bank. 
The concrete dam, the maximum height of which 
is 28m, is supplied with three spillways for dis- 
charging water and with an intake for the log 
flume. Two of the spillways are equipped with 
Taintor gates, each having a free opening of 
7:2m by 20m, and the third spillway has a 
sector gate with a free opening of 6-8m by 20m. 
The total discharge capacity at upper storage 
level is estimated at 2050 cumecs. In order to 
facilitate inspection and repair of the dam gates, 
the spillways can be closed off with steel beams 
which can be manceuvred quickly and easily by 
means of a portal crane on rails. The weight of 
each beam amounts to 10-6 tons. Moreover, 
for repair purposes it is possible to gain access to 
the dam front between the piers by using the 
semi-circular steel joists which functioned as a 
cofferdam during construction. 


Aug. 15, 1958 





In order to ensure discharge through the dam 
during the winter, the Taintor gates are equipped 
with warming devices in the sealing ledges. 

The sector gate and one of the Taintor gates 
are operated by alternating current, whilst the 
other Taintor gate, for safety reasons, is operated 
by direct current, which can be obtained from 
the battery of the power station. 

Due to the nature of the rock, grouting has 
been necessary. In general the grouting depth 
has been about 6m and the maximum grouting 
pressure 7 atmospheres. In certain places, 
especially on the left-hand side of the dam, the 
grouting depth has, however, been greater, with 
a maximum of 25m. 


INTAKES AND PENSTOCKS 


The intakes are situated on the right-hand side 
of the river in the extension of the concrete dam. 
There are three of them and they are spaced at a 
centre distance of 18m. They can be closed off 
with Taintor gates which are operated by hydrau- 
lic hoisting gear. The gates are 10-5m high and 
15:7m wide. The closing time during quick 
lowering is thirty seconds. In front of the gates 
there are steel screens with a free distance of 
70mm between the bars. If necessary, the racks 
can be warmed electrically. The water velocity, 
calculated for the gross area of the racks and at a 
water level of +145-0, amounts to 0-85m 
per second at the rated discharge of the turbines. 
For repairs, &c., the intakes are supplied with 
stoplogs. 

The penstocks are vertical and have an inner 
diameter of 7m. They are constructed of welded 
plate and are completely surrounded with con- 
crete. The plate, which is equipped with stiffen- 





The dam and intakes during construction—August, 1956 
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ing rings and anchorages, has a thickness of 
from 10mm to 24mm. The plate lining is 
dimensioned for an inner water pressure which 
allows for the increase in pressure during quick 
shut down, and is also designed to withstand 
buckling under the action of outer water pressure. 
The latter case, however, has been calculated 
with a low safety margin (n= 1-25). 


THE UNDERGROUND POWER STATION 


The power station and control room, &c., 
are completely excavated in rock. The rock 








excavation for the machine room is 80m long, 
16m wide and 33ne high. The corresponding 
measurements for the control room are 34m, 
14:5m and 15m. The machine room is dimen- 
sioned for three machine units as well as unload- 
ing and erection areas. 

The turbines are of the _ vertical 
Francis design, each having an output of 


88,000 h.p. at 125 r.p.m., a discharge of 140 
cumecs and a net head of 52-6m. The water is 
led from the penstock to the turbine through a 
welded spiral casing. 


The connection between 
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the spiral casing and the stay ring is, however, 
made with a bolted joint. The generators, which 
are solidly coupled to the turbine shaft, have an 
output of 75,000kVA, each at 16kV. 

The station is built on three storeys : bottom 
floor, turbine floor and generator floor. The 


machine room floor has been omitted and. 


replaced by the necessary steel scaffolding. 
After the top heading for the machine hall 
had been excavated, concrete arch ele- 


ments were cast against the rock roof as a 
safety measure. 


The abutment for the inner 
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concreting could be done easily. After the 
oa ot ie ce ee, supporting 
columns were constructed by means of sliding 


beams and the travelling crane could therefore 
take place at an early stage. In order to facilitate 
the work and reduce the construction time, as 
much as possible of the supporting floor was 
constructed before the installation of the 
machines Thus, the concrete 
ee ee ee nom 

with recesses only for the parts 
around the machines which had to be concreted 


partly by concrete columns and partly by the 
concrete structures around the machine pit. The 


i water to the discharge tunnel. 

El akaioe te Gs eekat ontees, pumps and 
ejectors for drainage and dewatering of the draft 
tubes are accommodated on the bottoin floor. 
The spiral casings are partly surrounded by con- 
crete, through which the horizontal force in the 
direction of the penstocks is transmitted directly 
to the rock. 

The draft tubes are completely surrounded 
with concrete ; the vertical and the curved parts are 
also lined with steel plate. They can be closed 
off by a vertical gate. This is operated by means 
of a travelling crane which runs in a connecting 
tunnel parallel to the machine room. 

The rock walls of the bottom and turbine 
floors are unlined. From the floor of the gene- 
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rator floor and 2m above the level of the machine 
room, the inner walls are made of concrete. 

Above this level and up to the top edge of the 

columns, the walls on the long sides 
are made of oxidised aluminium plate, and at the 
gables of sheets of “‘ Eternite,”” in both cases 
mounted on a simple framework. 

The inner ceiling in the machine hall is made of 
precast concrete arches having an element width 
of 6-3m and a thickness at the crown of 8cm. 
The arches were concreted at one end of the 
machine room, transported by means of the 
travelling crane and placed on the previously 
completed abutment. 

The generator hall is served by two 180/10-ton 
cranes, which, coupled together, give a maximum 
lift of 340 tons. 

The machine station is connected to the ground 
level by a tunnel and by lifts. The tunnel, which 
slopes | : 10, is 8-5m by 5-6m in cross-section 
and a length of about 250m. There are two lifts, 
a smaller one for passengers and a larger one for 
lighter goods. By the side of the lift shaft there 
is a shaft for the operating cables, and for 
the transmission of warm air to the dam. The 
busbars from the generators to the transformers 
are led through special vertical shafts, one for 
each unit, situated on the upstream side of the 
machine station. The transformers themselves 
are placed a short distance downstream of the 
intakes. The busbar shafts also serve to supply 
the machine station with fresh air. The walls 
of the bar shafts as well as those of the lift, cable 
and air shafts were concreted by means of sliding 
forms. 

DisCHARGE TUNNEL WITH SURGE GALLERY AND 
TAIL RACE 


The water is led from the draft tube through 
a 3400m long tunnel back to the river. The cross- 
sectional area of this tunnel is 260 square metres, 
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the width is 15m, and the height 18-7m. In 
order to be able to determine the location of the 
tunnel, both upwards and sideways, very exten- 
sive geological investigations were carried out. 
By means of diamond drilling and seismological 
depth measurements, the character and configura- 
tion of the rock could be mapped. Special 
attention was paid to the rock at the place where 
the tunnel crosses the river, as there is a fault 
zone at the crossing. 

The rock consisted mainly of grey gneiss and 
was, on the whole, of good quality. In certain 
places, however, there were parts with many 
fissures and cracks. These fissures, together with 
the presence of kaolin, made extensive strengthen- 
ing work necessary. Thus, the walls and the 
roof of the tunnel were completely lined with 
reinforced concrete for about 400m over the 
stretch where the faults, in the main, were 
located. The materials for the strengthening 
amounted to about 26,000 cubic metres of 
concrete, 27,000 square metres of shuttering and 
320 tons of steel. 

The tunnel was driven from both the upstream 
and downstream ends. The work was carried 
out in such a way that first a top heading of 
130 square metres was excavated by using the 
full-face method, and then a bench with the 
same area was excavated. The greatest advance 
in a month was 177m for the top heading, and 
234m for the bench. A detailed account of the 
tunnelling work has been given by R. Ahlstrém, 
chief engineer, in Water Power, November, 1956, 
“* Tunnel Blasting at Harrsele.”’ 

The surge gallery at the upstream end of the 
discharge tunnel has a horizontal area of 3400 
square metres, and the passage which connects 
it to the tunnel has an area of 50 square 
metres. The surge gallery is connected to 
the access tunnel of the power station and 
was used as a transport road for the rock 
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excavated from the tunnel and the power station. 

The discharge tunnel is connected to the river 
by a 180m long canal, in which abutments for a 
cofferdam of semi-circular steel joists have been 
constructed for possible future use. 

Timber Floating Arrangements.—There is very 
extensive timber floating on the River Ume. The 
annual quantity of timber at Harrsele amounts 
to an average of about 4,500,000 logs, and to a 
maximum of 7,000,000. Under normal condi- 
tions the timber is to be floated in a flume, and 
only under exceptional circumstances in the 
actual river. 

In order to obtain good feeding conditions, 
the intake to the log flume is situated between the 
spillway dam and the intake to the power 
station. It is supplied with a funnel-shaped inlet 
of steel. This can be adjusted with a hoisting 
gear and is joined to the upper end of the sector 
closing gate. 

In the reservoir the timber is led to the intake 
of the log flume between floating booms of steel 
pipes. The forward movement of the timber is 
achieved mainly by means of the flow from the 
intakes to the power station, increased where 
necessary by the use of current magnifiers placed 
in the booms. 

The log flume, which debouches into the tail 
race, has a length of 4200m. It is dimensioned 
for 6 cumecs of water. The log floating capacity 
at this discharge of water is estimated at 25,000 
logs per hour. The cross-section of the flume 
has a circular bottom. For the first 3600m the 
flume is made of arsenic-impregnated wood and 
has a gradient of between 3-5 and 12 per cent. 
The remaining part is made of steel and has a 
gradient of between 32 and 60 per cent. The 
wooden planking rests in concrete saddles 
which stand on sills which form part of 
the substructure. The bearings of the saddles 
on the sills are adjustable and therefore the height 
position of the flume can be changed if under- 
ground movements should occur. For the main 
stretch the subsoil consists of a bed of material 
which is not liable to frost damage. 

In its first section the flume’passes in a culvert 
under the office building; somewhat down- 
steam of this building the flume rests on a 12m 
high structure of columns and beams of pre- 
stressed concrete, over a depression in the ground. 
At Fallforsen it crosses the river on a suspension 
bridge. For the rest of the way it passes over 
excavated or filled-in ground. 

As the saddles and the sills were prefabricated 
and the timber was delivered ready sawn in 
suitable standard lengths, the erection of the 
flume could be carried out easily and quickly. 
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THE SUBMERGED WEIR AT FALLFORSEN 


After the plant has been put into operation 
all the water will be led through the tunnel for the 
greatest part of the year. This means that the 
part of the river bed between the two falls would 
be laid dry. As a measure to preserve the 
natural scenery, a still water lake has been 
constructed by using a submerged weir at 
Fallforsen ;- this lake stretches up to the foot of 





The concrete frames for the log flume during construction 


Harrseleforsen. Thus, 
on the whole,-it has been 
possible to retain the 
previous appearance of 
this stretch of the river. 
In order to avoid 
stagnant water, a small 
quantity of water is 
admitted through a 
special outlet in the 
spillway dam. 

The power plant was 
built by Harrsele AB 
under its own manage- 
© ment. The company’s 
* engineer-in-chief for 
5 construction work is 
Mr. R. Ahlstrém, and 
the superintendent of 
works for the power 
plant was Mr. J. 
Jérgensen. Consulting 
engineers for civil en- 
gineering works and 
mechanical equipment 
were Vattenbyggnads- 
byran (VBB), Stockholm, and Professor Sven 
Ivar Lind was the architect. Principal con- 
tractors for the mechanical and electrical equip- 
ment were Karlstads Mekaniska Werkstad 
(K.M.W.) and A.S.E.A. 


Steel Tube Extrusion for Japan 


The first hydraulic extrusion press to be built 
in Germany for the extrusion of steel tubes and 
sections has been operating for some months. 
The maker, Schloemann A.G., Diisseldorf, is 
at present erecting in Japan a further plant of 
this kind, which, in addition to the 1600 to 1800- 
ton extrusion press with run-out trough, includes 
a 630-ton piercing press, a cooling bed, a 160-ton 
stretcher, and a pressure water station. 

The press will produce tubes as well as solid 
and hollow sections of plain and alloyed steels. 
Starting billets have a diameter of 160mm to 
200mm with a maximum length of 800mm, and 
will be extruded at 1100 deg. to 1250 deg. Cent. 
Operation is according to the Séjournet glass 
lubricated process in order to prevent scale, to 
insulate from heat and to reduce friction. The 
time of contact between material and tools during 
extrusion must be kept as short as possible so 
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as to obtain sufficient strength and life of 
the mandrels and dies. Consequently, the 
delivery speed of extrusion is very high. The 
extruded stock is transferred to a stretcher, where 
it is untwisted and straightened. This also results 
in removal of the vitreous skin which may still 
be found on the material. 

_ The press can be fully automatically controlled 
in five programmed sequences or it can be elec- 
trically operated by hand. The automatic 
control permits the client to obtain an extrusion 
sequence of forty-five to sixty seconds, or an 
output of sixty to eighty extrusions per hour. 


Stacker Crane 


Our illustration shows the I-ton version of 
the stacker crane built by ASEA, Visteras, 
Sweden (agent : Fuller Electric, Ltd., Fulbourne 
Road, London, E.17). The two suspended over- 
head cranes illustrated can each lift 1000 kg 
over a height of 4m. As shown, the goods arrive 
in this store on pallets and are picked up by the 
fork of the crane. Since the overhead crane is 
provided with telescopic guides, it is ible to 
move the crab above the trailer and lift the pallet 
at the correct end. In the same way, the trailers 
are loaded from the stacks or racks when the 
material is to be dispatched. The pallets measure 
820mm by 1220mm and are designed for handling 
on their short side. The width of the aisles is 
about 1700mm. 

The stacker crane is built also in a 2-ton 
version, and spans of 12m and more can be 
bridged by the crane girders, from the lower 
flange of which the slewing part is suspended 
by means of a double-acting thrust bearing. This 
part consists of a pair of telescopic channel 
sections on which the fork assembly can move up 
or down. The guides are swivelled by hand and 
can be locked in four positions spaced 
at right angles. For starting and inching a 
special starting controller has been provided, 
giving one-tenth normal speed. All electric 
drives are operated from a pendulum control, the 
cable of which passes over a swivelling arm as 
shown. The track joists are suspended under- 
neath the crane track, with the result that the 
slewing assembly can be brought right up against 
a wall. Switching of the crane track can be 
carried out with the aid of a special blocking and 
interlocking device which can only be operated 
when the crane is exactly facing a junction track. 
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2000-Ton Steel Forging Press 
Installation at Dunkirk, New York 


By OUR AMERICAN EDITOR 


The Allegheny Ludlum Steel Corporation recently completed a new forging shop 
at its Dunkirk works designed to handle alloy steel, tool steel and high-speed 
steel ingots weighing up to 15 tons. The installation centres around a “* Lake 
Erie” 2000-ton hydraulic forging press of unusual design. The machine employs 
the pull-down principle, is of two-column design and has a self-contained direct 
oil-hydraulic drive. Furthermore, the press is equipped with automatic controls 
requiring the minimum amount of physical effort of the one operator controlling 


the movements of the press and the manipulator. 


The machine is capable of 


forging at thirty strokes per minute and planishing at ninety strokes per minute. 


A LARGE forging press of unusual design 
recently went into operation as part of a 
new forging shop at the Dunkirk works of the 
Allegheny Ludlum Steel Corporation in New 
York. This 2000-ton forging press was required 
at Dunkirk to shape large ingots of tool steels 
and special metals into blocks, slabs, heavy flats, 
discs and the like. In addition, this press was 
installed also to forge smaller ingots of these 
metals into blooms and billets on a production 


basis. 

The Dunkirk works employs approximately 
2200 men, and produces over 200 principal kinds 
and grades of specialty steels. The products con- 
sist mainly of tool and high-speed steel bars, 
wire and forgings, stainless steel bars and wire 
and similar products in special alloys, such as 
high temperature materials, automotive valve 
steels, titanium, &c. The general trend in the 
American steel industry is towards larger forged 
sections. The Dunkirk works was limited to 
forgings that could be produced from an 18in 
square ingot. The new press shop is designed 
to handle ingots up to 15 tons, with provisions 
made to handle larger ingots in the future. 

The 2000-ton capacity of the press enables 
Allegheny Ludlum to forge much larger sections 
than had been possible previously. In the manu- 
facture of tool steel bars, it has long been known 
that high degrees of hot reduction in size are 
necessary for the freedom from ingot structure, 
uniformity of structure and ae a ye na 
necessary to ensure strong, to tools. In the 
past, com; i hed 0 be made with this 
principle. Normal facilities could not handle 
the large ingots needed to give this same relative 
hot reduction for large size bars. Now, larger 
bars can be produced with the ideal amount of 
hot working. Hot reductions of 95 per cent or 
more to finished bar, in producing large sections, 
are entirely feasible. In addition, pressing under 
the controlled conditions to be described results 
in deeper penetration to the centre of large 
ingots than is possible by any other known 
method such as a rolling mill, thereby more 
effectively refining the cast structure. 


DESIGN OF PRESS 


A view of the press with its floor-type 
general vi in Fig. 1, whi 
press 
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over 10ft long. The rigidity of the column guides 


is the more important property of the two column 
pull-down press. Also inserted in the hbase 


platen behind the heavy column guides are the 
two pushback cylinders. The main reason for 
attaching the pushback rams to the uppermost 
member of the press, i.e. the top crosshead, is 
to avoid the stress reversal in the columns 
produced by the weight and inertia of the moving 
press members. 

The moving members of the press proper are 
the top crosshead, the two columns, the lower or 
cylinder crosshead, including the cylinders, as 
well as the two pushback rams which support the 
moving weights. The top crosshead spans the 
work area on the diagonal and is cored for the 
passage of the two columns. It has an unusual 
shape which permits the working widths of the 
crosshead to be very narrow for close approaches. 
This width cannot possibly be obtained with the 
conventional overhead press design because of 
the outside dimension of the cylinder. The 
columns are secured rigidly to the crosshead by 
the split nuts top and bottom. The column 
section between the nuts is prestressed to 
provide rigid corners of the moving frame. The 
columns extend downward passing through the 
column guide of the base platen and on through 
the cylinder crosshead. These columns are 
secured to the lower crosshead in a similar way 
to the top crosshead, being prestressed by means 
of proper preheating before tensioning. Inserted 
in the lower crosshead are the three cylinders 
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mating with the stationary rams, which are 
mounted on the underside of the bed. The 
cylinders complete the moving assembly which 
represents a closed frame with rigid corners 
moving up and down in rigid and long guides. 

_ Compared to the present machine, a conven- 
tional forging press consists essentially of the 
Stationary bottom platen, four columns, the 
fixed top platen including the three hydraulic 
cylinders, and the moving platen with the rams. 
The hydraulic prefill valving with prefill tank 
and all the necessary low and high-pressure 
piping are usually mounted on top of the press. 
This results in an excessive overall height of the 
press which, in turn, necessitates high building 


- and crane construction. A slender design of the 


press results in the centre of gravity of the press 
being situated several feet above the floor, thus 
making the press look top-heavy. The three- 
cylinder arrangement for the present pull-down 
press was selected mainly because it offers faster 
cycling when forging on the side cylinders only, 
while the centre cylinder is being prefilled. It 
results in efficient forging operation while proces- 
sing small billets which do not require the full 
capacity of the press. Provision was also made 
in the press for the future addition of a hydraulic 
ejector. 


PuLL-Down DesiGn 


An inverted pull-down press requires very low 
headroom, thus resulting in accessibility for 
cranes and eliminating the necessity of high 
building construction. The centre of gravity of 
the pull-down press is considerably lower than 
that of the conventional press, resulting in more 
rigidity and stability of the press proper. The 
height above the floor of the present machine is 
only 19ft 6in, as shown in Fig. 2. Considering 
the 2000-ton capacity, the 72in stroke and the 
120in daylight between bolsters, this overhead 
dimension does not appear to be objectionable, 
even for existing forge shops. This design, how- 
ever, requires a deeper foundation. Since the 
main working cylinders are situated under the 
press bed the hydraulic piping above the floor is 
completely eliminated. The cylinders are well 
protected from scale, dirt and fire. The only 
press members above the floor are the top cross- 
head, column extensions with the column guides, 
pushback rams behind, and the anvils. The 
absence of the hydraulic cylinders, the prefill 
tanks, prefill valves and hydraulic piping on top 





Fig. 1—2000-ton hydraulic forging press with 6-ten manipulator at Dunkirk works 
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of the press offers additional safety in operation. 
Finally, the wear of the cylinder bushings and 
packings is considerably less with the pull-down 
press cylinders being under the base platen and, 
therefore, not directly subjected to the effects of 
the off-centre loading which occurs above the 
bed. In the case of a conventional overhead 
press, eccentric loads produce continuous rock- 
ing of the rams within the cylinder. 


Two-CoLUMN DESIGN 


The two-column design, as applied to the 
pull-down press, offers an unobstructed view to 
the press operator. Having the dies fully exposed 
the operator can place the work more accurately 
and concentrate more on the efficient use of the 
press and the manipulator. A charging machine 
and manipulator have an easy access to the press. 
A simple motion of the charging machine is all 
that is required to place or remove the forging 
into or away from the dies. The wear of the 
column bushings is considerably less with the 
two-column pull-down press than with the con- 
ventional press, mainly because of the long 
guides used in the former design. The diagonal 
arrangement of the two columns make the right- 
to-left tool slide arrangement possible and 
expedient. The very narrow top platen provides 
very close access to the forging block. 

The two columns, as compared with the four 
columns of equivalent cross-sectional area, pro- 
vide more stiffness in bending under eccentric 
loading conditions. This is especially true when 
the four columns are flexibly mounted in the 
top platen, i.e. without the bottom nut. It is 
very unlikely that the two-column pairs of con- 
ventional design would take equal share of lateral 
reactions in case of eccentric loading, primarily 
as a result of unequal wear in the bushings. One 
2lin diameter column, for instance, is equivalent 
in area to two 15in diameter columns, but the 
section modulus for bending of a 2lin diameter 
column is approximately 30 per cent higher than 
that of the two 15in diameter columns combined ; 
thus one 2lin diameter column is approximately 
equivalent to two 17in diameter columns as far 
as resistance to bending is concerned, being 
considerably lighter at the same time. 

The two-column pull-down design offers 
efficient weight distribution. The weight is put 
into the members where it can be utilised the 
most. In general, there is considerably more 
weight put into the press than into the drive unit. 
This ratio is approximately 5:1 on the press 
being discussed. The weight distribution in a 
conventional overhead four-column machine 
with an air accumulator system is, by far, not 
as efficient since the accumulators and pumps 
weigh considerably more than the direct drive. 

Since the tool slide of the two-column pull- 
down press extends from right to left, it is easier 
to change over from ring to sleeve forging by 
merely turning the work 90 deg. and placing the 
jack stands on the long side of the tool slide 
without changing the upper dies. With the 
conventional four-column press, however, the 
tool slide extends from front to back and, there- 
fore, a die change is necessary to go from a ring 
to a sleeve forging operation. In order to provide 
supports for the jack stands, the bottom platen 
of a conventional press has to extend on both 
sides, front to back, just for this purpose, without 
contributing much to the rigidity of the press 
proper. On the other hand, the wide base of 
the two-column pull-down press is part of the 
press proper in its full length and width and also 
serves the purpose of supporting the jack stands. 

An important part of the press equipment is 
the tool slide, which enables the operator to 
change the tools without any delay. Fig. 3 
shows the tool slide of the 2000-ton pull-down 
press, consisting of six 7ft long by 4ft wide inter- 
changeable units co: together. One of the 
slides is a drive member and spare at the same 
time, and is driven through a rack and pinion, 
a gear reducer and a variable displacement 
hydraulic motor. Each slide is equipped with 
four wheels on anti-friction bearings, to roll on 
tails outside the press bed. While on the press 
bed, the slides transmit the load through heavy 
liners with the wheels hanging free. To obtain 
positive alignment in the press, the individual 
slide is centred and locked in position by means 
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of two air-operated locks, which are protected by 
heavy bolsters. 


Press Drive 

The direct drive, in contrast to the air-hydraulic 
accumulator system, offers the advantage of 
power being absorbed proportional to the 
resistance being met. Upon contacting the 
work, the temperature of the material decreases 
and the contact area increases, requiring more 
force to produce a constant rate of displacement. 
In addition, chemical and physical properties, 
as well as manipulator bite, may vary, causing 
variations in resistance of the piece to be over- 
come. In the case of an accumulator drive, fluid 
pressure decreases as the stroke progresses due 
to pressure drop in the vessels. Therefore, a 
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to overload the motors for short periods, thereby 
keeping down the drive size. The necessity of 
adding accumulators in the form of flywheels only 
slightly offsets some of the advantages of the 
direct drive. One of the main disadvantages 
of the air-hydraulic accumulators is constant 
head, against which the pumps have to work 
regardless of resistance. It is not economically 
feasible to regulate the pressure to meet the 
forging resistance other than through pressure 
stages. In the event that there are no pressure 
Stages available and the press is required to work 
at a power considerably below its rated capacity, 
speed control implies throttling of the control 
valve, thus resulting in heat generation and 
waste of power. 

In the present machine, a hydraulic pressure in 
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constant rate of displacement at normally 
increasing resistance is not obtainable. Direct 
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the type of drive for high tonnages and fast speeds. 


In some instances it is advisable to use flywheels 
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American Section 


speed variation in increments of 5 per cent. Only 
one motor-pump assembly is enough to carry as a 
spare unit. 

The press is provided with two large manifold 
biecks on which all of the main operating valves 
are mounted. The inlet and exhaust manifold 
assemblies are mounted on the opposite side of 
the press close to the press cylinders, resulting in 
continuous flow with better cooling of the 
pressure fluid and slushing of any dirt deposits. 
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rapidly up and down. The volume of ten pumps 
is unloaded when the crosshead is returning, 
while the volume of the other ten pumps is kept 
constantly coming into the circuit. The reversal 
is accomplished by pressure or position, which- 
ever one is desired, or whichever occurs first. 
The forging cycle is the same as planishing 
during the downward motion of the crosshead. 
However, when the resistance of the work can 
no longer be overcome by the two side cylinders, 
the oil is automatically 
sequenced into the centre 
cylinder. Before this 
step, however, the filling 
valve of the centre 
cylinder is closed and the 
pushback rams are ex- 
hausted. This permits the 








moving weights, in addi- 
tion to the hydraulic 
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Fig. 3—Tool slide of press with six interchangeable bolster units 


Manifolding of the multiple standard valves 
eliminates a great deal of piping and flange 
connections. The compact and rigid construc- 
tion of the manifold assembly simplifies main- 
tenance and replacement. The use of multiple 
small standard valves instead of a single large 
one cuts the shifting time considerably and 
provides smooth reversals by damping the effects 
of shock and turbulence, thus eliminating pipe 
breakage due to pressure surges. Maloperation 
of one or more of the operating valves, or even 
one of the pump units, does not interfere with the 
operation of the press, yet can easily be detected 
and corrected. 

A separate pilot system is used to provide the 
power for shifting the valves. This pilot system 
is designed to operate in the range of 800 lb per 
square inch. A small accumulator bottle is used 
to supply the instantaneous demand of oil 
required to permit as many as fifteen valves to 
shift simultaneously in one-tenth of a second. 
The pilot pumps consist of a small 1000 Ib per 
square inch pump and a 2000 Ib per square inch 
pamp, driven by a 60 h.p. motor. The 2000 Ib 
per square inch pump is used also to operate the 
die slide. A low-pressure system is also used to 
prefill the centre cylinder. This system has its 
own level controls which keep the tank at the 
proper level. A 3 h.p. pumping unit is used to 
transfer oil from the main oil reservoir into the 
pressurised tank when required. The circuit is 
designed for two methods of operation, forging 
and planishing. This selection is available by 
turning a selector switch on the panel. The 
planishing cycle permits faster stroking at 
reduced tonnage and stroke. 

When set for the planishing cycle, the volume 
of all twenty high-pressure pumps is directed to 
the two outer main cylinders and to the push- 
back cylinders. As the crosshead is forced 
down, the centre cylinder is filled with oil from 
the low- tank. In this cycle, the centre 
cylinder does not receive high-pressure oil, as 
only the outside cylinders are used. The 
constant-pressure pushbacks act much the same 
as a spring, causing the crosshead to return by 
merely opening the exhaust valves, thereby 
ensuring instantaneous response, as no time is 
required for pressure build-up in these to effect 
immediate reversal. ore, by opening and 
closing the exhaust valves, the press moves 






from the centre cylinder 
is exhausted out of the 
filling valve, which is 
now acting as an exhaust 
valve, into the low-pres- 
sure tank. The oil from 
the side cylinders is ex- 
hausted through a bank of manifolded exhaust 
valves into the main oil reservoir. The 
pressure exerted on the side and main cylinders, 
and the shift-over pressure from two to threc 
rams, are all independently adjustable. 


Press CONTROLS 
It is important in forging presses that the 


operator has sensitive and positive control over 
the press movements. At the same time, it is 
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also important that the operator is not exposed 
to fatigue by moving a control lever back and 
forth continuously. Even the best servo-control 
lever will tire the man if it has to be moved 100 
to 120 times a minute for any long period of 
time. A high speed built into the press is of little 
value if it cannot be efficiently utilised. Therefore, 
special emphasis was put on the overall speeding 
up of the forging cycle rather than to concentrate 
on increasing individual speeds only, without 
considering the handling time of the forging. 

The press is equipped with push-button con- 
trols to perform the jogging, single stroke and 
fully automatic operation at reduced (side 
cylinder only) or full (all cylinders) tonnage, with 
automatic reversal by position or pressure and 
with the pressing speed preselected by the 
operator. An important aspect of the press 
control is the ability to forge to a preselected 
position. Two independent pairs of motorised 
working limit switches are provided, together 
with the selector switch for determining which 
pair is to be used. Thus, one pair can be set up 
for working on each side of the rectangular billet 
in advance without the operator having to 
readjust limit switches in the middle of the forging 
or planishing operations. A maximum return 
limit switch is also provided. At no time during 
forging does the operator have to leave the pulpit 
for the purpose of adjusting the stroke controls. 
A so-called zeroing mechanism is incorporated in 
the stroke control assembly to compensate for 
the different heights of the dies. 

This design of remote position control results 
in a better accuracy of the finished product and 
offers dependable, consistent and _ repetitive 
automatic action, with minimum demands on 
the operator. The penetration speed reduces 
itself automatically to zero from a preselected 
value at the correct position of the tools, and the 
direct position control allows the operator to 
operate the press at maximum speed during the 
entire cycle. 


PropUCT QUALITY 


A very important factor in the hot working of 
steel is the amount’ of pressure applied to the 
steel in each blow of the hammer or squeeze of 
the press, The design of the new machine 
ensures very close control over this factor. Each 
of the many materials encountered has a range 
of temperature in which it is most ductile and 
may be forged with the greatest ease and with 
the least chance of rupturing. It should be 





Fig. 4—Delivery of heated ingot to the press by means of charging machine attached to 12-ton 
overhead travelling crane 
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remembered, however, that for each of these 
materials in its optimum working range, there is 
also a tensiie stress which must not be exceeded 
if rupturing is to be completely eliminated. 
Much of the cracking and bursting on steam 
hammers is due to the momentary exceeding of 
this hot tensile strength at the instant of impact 
with each blow of the hammer. This property 
of the material is further complicated by the 
fact that high alloy materials in ingot form are 
subject to segregation. These segregated areas, 
being of essentially different analysis from that 
considered normal for the particular type of 
steel, usually have lower hot tensile strengths 
than other, non-segregated areas of the ingots. 
Control of the unit pressure applied to the 
material being forged is important, therefore, in 
the proper hot-working of these high alloy steels. 
The new press, although designed for only 2000 
tons, can be controlled within a wide range of 
unit pressures. With a standard die set in the 
press, reductions in unit pressure are obtained 
by pump control. If higher unit pressures are 
desired, of magnitudes which are normally obtain- 
able only with larger presses, a die change is 
made. This enables the metallurgical depart- 
ment to specify, for any particular analysis of 
steel and any combination of pressing conditions, 
the amount of force and die size to be used and, 
thereby, minimises the possibility of forging 
cracks and tears, which reduce the yield of the 
pressing operation; internal bursts and ruptures, 
which cause the scrapping of forgings at ultra- 
sonic inspection, are also reduced. 

The control of forging speed is equally import- 
ant. Rapid forging permits the maximum 
amount of hot-working to be accomplished 
before the ingot or billet has cooled below its 
minimum forging temperature. This requirement 
is particularly critical in the case of sulphur 
bearing steels which are well known for their 
narrow forging ranges. At the same time, care 
must be exercised that the material is not 
deformed at such a high speed that local tearing 
may result. Both of these factors make an 
accurate control of forging speed important. 

The design of the forging dies also affects 
results. The radii at the front and back edges 
of the die must be great enough that the change 
in section from the pressed to the unpressed 
portion of the forging stock is not so abrupt as 
to cause tearing. Many highly segregated 
materials are best forged on a bottom die that is 
V-shaped. It follows that a larger degree of hot 
deformation of the metal will occur for a given 
per cent reduction in cross-sectional area, thus 
producing a more uniformly forged structure. 
In addition, the use of a V-die results in the 
application of forging pressure from three direc- 
tions instead of the two which result from the 
use of flat dies ; it compacts the material and 
helps to produce sound forgings. 

The die slide, which is an integral part of the 
forging press, enables a change of a bottom die 
in fifteen seconds, and thus makes possible the 
almost instantaneous selection of the best die 
to meet the varying conditions arising during 
forging operation. A combination forging die 
and cut-off knife permits fast, efficient cutting 
of forgings under the press. Many other tools, 
such as V-dies, straightening dies, jackstands 
and upsetting bolsters can also be mounted on 
the bolsters. Utilising the slide, the top die can 
be changed in less than five minutes. 


MATERIAL FLow 


The ingots for each day’s work are selected 
from the annealing and storage area. Depending 
on size, this material is ee in me: m0 
on specially designed pallets or may oa 
directly on trucks or trailers hauled by tow 
tractors to the press shop. Provisions have also 
been made for rail transportation. In some 
special cases the ingots are transported hot from 
the melt shop. Upon arrival in the forge shop, 
ingots or loaded pallets are placed on the preheat 
furnace cars by overhead crane. After com- 
pletion of the preheat cycle, each load of ingots is 
removed from the furnaces by the overhead 
crane and placed in front of the batch furnace 
in which they are to be charged. The overhead 
charging machine then places the ingots into the 
furnace. When forging small ingots all the 
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charger’s time is spent in serving the press, 
especially when several reheats are required. 
When forging large ingots, the charger has much 
more time available for auxiliary duties, which 
may include loading the high heat furnaces 
directly from the preheat units. In this case the 
large ingots can be loaded directly on the preheat 
furnace cars by crane, using ingot tongs. 

When the forging temperature is reached, 
the charging machine delivers an ingot to the 
press and places it in the manipulator jaws as 
shown in Fig. 4. It then removes the previously 
forged piece from the press die. This piece will 
be recharged into the batch furnaces if reheating 
is required, placed in a car-type furnace for 
annealing, in a pit for slow cooling, on the 
transfer car for flame cutting or in a dirt area for 
air cooling, depending upon the type of steel and 
the next operation to be performed. The 
annealing furnaces have doors at both ends, 
permitting the discharge of annealed material in 
the finishing aisle. The slow cooling pit is 
situated so that material placed in it by the over- 
head charging machine can be removed by the 
finishing aisle crane. In case of flame cutting, 
the piece is cut on the bed of a transfer car and 
can be removed with a crane in either aisle. 

The charging machine is equipped with auto- 
matic door opening apparatus, which enables the 
operator to select and operate any furnace door 
from any position in the press aisle. It is also 
used to control a hydraulic lift and motorised 
ingot turn-around in front of the press. The 
turn-around retracts into the floor when not in 
use. There are various materials handling 
facilities in the press bay. The overhead 15-ton 
capacity crane, utilising an idler forging block, 
is used to assist the 6-ton manipulator in handling 
ingots beyond its capacity. A 50-ton crane 
installed on a second level above the main crane 
runway in the press area can also assist in the 
manipulation of forgings under the press die. 
The manipulation of large forgings can be 
accomplished by using the two cranes, one using 
a motorised and the other an idler forging block. 
By installing one or two furnaces in the area 
serviced by the 50-ton crane, the maximum size 
of forgings can be increased above the present 
15-ton limit. 

The 6-ton manipulator travels on rails em- 
bedded in the floor and is of a standard straight- 
line design with the frame straddling the peel. 
It has all motions normally found in this equip- 
ment, such as angular and straight slewing, 
parallel and angular vertical lift in respect to the 
floor, peel rotating forward and reverse travel, 
&c. The gripper arms are arranged to handle 
pieces from 3in to 60in and provisions are made 
for the fast interchange of different jaws or 
buttons. Special jaws are provided to permit 
the forging of sections down to 4in square from 
end to end under the press die without the 
necessity of turning the piece. 
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High Temperature Technology 


Tue United States Air Force has awarded a 
contract for the study of high temperature 
inorganic polymers and the chemistry of new 
solid rocket propellant components to the 
United States Borax Research Corporation, 
Anaheim, California. 

The contract, which will be carried out in 
co-operation with the Materials Laboratory of 
the Wright Air Development Centre, is in support 
of research on inorganic polymers and plastics, 
resulting from the requirement for new materials 
that will withstand temperatures of 1000 deg. 
Fah. in missile and aircraft applications. Present- 
day polymers based on organic-carbon com- 
pounds are unstable at these high temperatures 
but it is predicted from theory that inorganic 
materials, containing little or no carbon, will be 
thermally stable. exact nature of the inor- 
ganic polymer components to be investigated in 
connection with this contract has not been dis- 
closed but it is expected that boron, nitrogen and 
aluminium will occupy an important place in the 


development programme. 
8000-Ton ing Machine for 
Aluminium Plate 


A MACHINE believed to be the widest stretcher 
for aluminium plate in existence, has been 
installed and put into operation at the Davenport 
works of the Aluminum Company of America in 
Iowa. The giant machine was designed and 
built by the Loewy-Hydropress Division of the 
Baldwin—Lima—Hamilton Corporation, of New 
York, and is over 160ft long and weighs some 
5,500,000 Ib. It can grip in its jaws rolled 
aluminium plate up to 6in thick and 152in wide 
and stretch and straighten it at a speed of 24in 
per minute, with a pull of 8000 tons. The 
lengths of heavy plate are then cut and milled 
to make various structural ts, such as 


componen 
integrally stiffened skin sections for the largest. 


aircraft. 

Stretch-straightening can be achieved by either 
setting the pressure to a predetermined stress in 
the plate or by stretching the plate to a predeter- 
mined length by adjusting the stroke limit. 
Operation of the stretcher can be manually 
directed or can be semi-automatic. In 
both methods of setting and stretching, the 
purpose of the machine is to straighten and 
restress the plate. The stretching operation does 
not change the dimensions beyond the increase 
in length that results from straightening. ‘In this 
new stretcher the plate will be expanded beyond 
its elastic limit, redistributing stresses over the 
plate cross-section, thus practically eliminating 
warpage and distortion while simultaneously 
increasing its strength. 
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Personal and Business 


preparatory to retirement 
Ma. C. A. Apams, chief of trials and safety of 
we att diem, been 4 
fot pow mcd Rp yp ena) solar pling sree 
Electricity Generating Board. 
THE TION has 


Tue Ministry OF TRANSPORT AND CIviIL AVIATION 
announces that the following i 
been made to the Milford Haven 


Board ;-~Chairman, 
Mr. F. D. Arney, Mr. 
i Commander 


i >. B neaeen. 
G. T. Kelway, and Mr. D. L, 


is have 


Dynevor ; members, 
R. L. Hancock, Mr. R. C. 
R. H. Bristowe, Mr. E. 
ighton Seager, 


Tue Sree: Company or WALES, Ltd., has announced 
that Mr. I. S. Scott-Maxwell, who has been unable to 


engineer. 


BarisH INSULATED 


CALLENDER'’S CONSTRUCTION 


Company, Ltd., announces the following board and 
:—Mr. G. H. Walton, joint 


THE MICHELIN Tyre Company, Ltd., is to build a 
entirely to the 


second factory devoted to production of 
cord tyres ; located at Burnley, Lancs, it should 


production in 1960. 
A. GALLENKAMP AND Co., Ltd., has been appointed 


si 


sole in the United Kingdom for the continuous 
process instruments manufactured by 
Beckman Instruments Inc 


Ruston-Bucyrus, Ltd., Lincoln, announces that 
the new address of its north eastern area supervisor, 
Mr. W. Alexander, is 75, Oakdale, Harrogate, York- 
shire (telephone, Harrogate § 


"ce, hat apg Inger 


agent in Sweden for its pneumatic equipment. 


Ltd., announces that 
Mr. R. Goodburn, sales manager for “ Sur- 
form” tools, and Mr. W. H. Dothie, assistant export 
sales manager for other products, are visiting Frank- 
furt this month. 

Harvey Exectronics, Ltd., states that it has 
formed a new subsidiary, Servo Units, Ltd., at 273, 
Farnborough Road, Farn' Hampshire (tele- 
phone, Farnborough 1120), to all its servo- 
mechanism work. 


THe OWEN ORGANISATION announces that it has 
acquired the business of “ Mechanair,” f 
carried on by Acocks Engineering Company, Ltd. 
Mr. J. E. Kavanagh, the former managing director of 
Acocks Engineering , Ltd., will be in charge 
of the “* Mechanair ” division of Rubery, Owen and 
Co., Ltd. 

Tue B.S.A. Company, Ltd., states that the plastics 
division of Metal and Plastic Compacts, Ltd., 

Road, Birmingham, 11, will in future trade 
as the Motoplas “eg conga Ba pom 
division of the company will be known as Metal and 
Plastic Components, Ltd., Montgomery Street, 
Birmingham, 11. 


Tre Coventry GAUGE AND Too. Company, Ltd., 
has negotiated a licence to manufacture in the United 
Kingdom the grinding machines made by the Thomp- 
son Grinder Company, r J 
Distribution of “* Matrix ’’ built Thompson grinders 
in the United Kingdom will be handled by the Rock- 
well Machine Too! Company, Ltd. 

Dowty Eourrment, Ltd., states that it has con- 
cluded an exclusive licensing t with the 

y, Inc., Aurora, New 
oog”’ servo-valves will be manu- 
factured in this country. The licence agreement 
(excluding Canada) and Europe (excluding Iron 
Curtain countries). 

STARTRITE MACHINE Too. ComPANy, Ltd., mee 
that it has negotiated a marketing t wi 
“ Meba " Maschinenbau, Esslingen, for the sale of 

ical bandsawing machines in 

Germany and the distribution of “* Meba”’ hori- 

zontal cut-off bandsaws in the United Kingdom. All 

uipment will be marketed under the common name 
of “ Startrite-Meba.”” 


a Rae mater Company, Lid., 
wards Leicester (etophane, Coleateld 331), where the 
stunted, oo August 25, The following addresses are 
Road, on hor ant vane diabectens, 


Contracts 


G. AND J. Weir, Ltd., has been awarded a contract 
by the Guernsey Water Board for a sea-water evapo- 
rating and distilling which will be completed 
and commissioned early in 1960. It will take the form 
of a fabricated mild steel structure, 70ft long, 19ft 
wide and 19ft high, internally divided into various 
“ flash ’’ and preheater sections. A unit 
and chemical treatment of the sea-water are included. 
This plant was discussed in our issues of June 13 and 
20 this year. 

Harrow AND Heaces, Ltd., of Bristol, has been 


concrete 
wide carriageway and one 8ft wide footpath, and has 
been designed by the city engineer, Mr. J. B. Bennett, 
M.LC.E., M.I.Mun.E., who will be carrying out 
some of the work by direct labour. 


STANDARD TELEPHONES AND CABLES, Ltd., has 
obtained from the American Telephone and Telegraph 
Company of New York a contract worth about 
2,500,000 dollars. It involves the ly of over 700 
nautical miles of deep-sea, coaxial te cable to 
form part of a new thirty-six-channel system to be 
installed next year between Miami and San Juan. The 
total route length of the link will be more than 1100 
miles, and the system will be similar to the first 
Transatlantic telephone cable link. It will consist of 
two cables, each equipped with American type 
flexible one-way repeaters for east and west trans- 
mission respectively. The system will be owned 
jointly by the American Telephone and Telegraph 
Company and the International Te’ and 
Telegraph Corporation. The cable will be laid by 
H.M.T.S. ““ Monarch ”’ towards the end of next year, 
in very deep water (off the north coast of Puerto Rico, 
the Brownson Deep is more than 4000 fathoms deep). 


Miscellanea 


Tue Forty-THIRD INTERNATIONAL Motor ExuHiBi- 
TION.—The annual Motor Show organised by the 
Society of Motor Manufacturers and Traders will this 
year run from Wednesday, October 22, until Saturday, 
November 1, from 10 a.m. to 9 p.m. daily (except 
Sunday, October 26). The official opening at 12 noon 
on October 22 will be performed by the Right Hon. 
R. A. Butler, the Home Secretary. 


VERTICAL REFERENCE Gyro.—A new design of 
vertical reference gyro (F.S.16), which provides a 
source of pitch and roll signals for the operation of 
remote indicating flight instruments such as attitude 
indicators, flight directors and other equipment 
requiring such signals, has been developed by 
Ferranti, Ltd., Hollinwood, Manchester, Lancs. 
All components are contained in a case 44in diameter 
and about 9in long. The F.S.16 incorporates 
115/90V, three-line synchros and precision toroidal 
potentiometers on both the pitch and roll axes ; has a 
gimbal freedom of 360 deg. in roll and +85 deg. in 
pitch ; uses pitch bank erection and is hermetically 
sealed. Its performance characteristics are said to be 
comparable with those of the company’s Mk. 4 
Artificial Horizon. 


Factories Acts, 1937 AND 1948.—The Minister of 
Labour and National Service has published statutory 
draft tions designed to secure improved stan- 
dards of safety in the operation of lifting appliances. 
They relate to lifting appliances which form the sub- 
ject matter of Part IIIA of the Building (Safety, 
Health and Welfare) Regulations, 1948, and will 
amend the requirements relating to derrick cranes, 
including rail-mounted tower derrick cranes. This 
latter type of crane has been developed since the war 
and is now used in considerable numbers on large 
construction projects. The draft regulations will also 
impose additional requirements affecting the stability 
and use of lifting appliances, the communication of 
audible and visible signals relating to the safe loading 
of lifting appliances, and requirements as to the safe 
working | of cranes with variable operating radii. 
In preparing the draft regulations full account, it is 
claimed, has been taken of the problems which arise 
from the use of new types of lifting appliances, and 
the a ing regulations now sed have, we are 
advised, been the subject of consultation with organi- 
sations interested in the building and civil shen, pee 
industries. The regulations are to be under 
aay bo Chisuad jo ten tecnaicy. Wihaary ot 
ma: to , Ministry 
Labour and National Service, 8, St. James's Square, 
ye and must be received not later than August 

, 1958. 
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POWER TRANSMISSION 


798,428. October 26, 1956.—CENTRIFUGAL CLUTCHES, 
Fichtel and Sachs A.G., 62, Emil Sachs-Strasse, 








the drawing, there is shown a driving shaft A of a 
motor vehicle or the like. A cylindrical supporting 
cage B is operatively connected with and rotated 
together with the tA. A drum C is spaced from 
the cage and is connected with a driven shaft D which 
does not rotate in the position shown because there 


A weights E, 
which may be provided on their outer peripheries 
i ini directly on the outer surface 
slightly from the drum. 
cage B into the weights E 
and coiled springs urge the weights against the surface 
of the cage. Adjacent each weight E£ a leaf spring G 
is connected at one end by rivets to the cage B and 
the other end is connected by a bolt J to the weight 
E, the bolt passing through an aperture in the cage 
wall. An intermediate member Z surrounds each 
bolt and spaces the weight E from the leaf spring G, 
the member L also serving to space the corresponding 
end of spring G slightly from the adjacent ion of 
the cage wall. In order to provide the most favourable 
loading conditions for the leaf springs, a guiding 
piece M abuts each spring on the surface remote from 
the cage and is held by the rivets which join the 
spring and cage. A portion of each guiding piece M, 
ie. the free end thereof, is curved away from the 
leaf spring and has a smaller radius of curvature than 
the cage wall. Since the weights, cage, and drum 
are accurately dimensioned the fact that the weights 
rest directly on the outer surface of the cage permits 
the spacing between the weights and drum to be set 
with certainty even prior to assembly. In practice, 
it has been found that the air space can be kept ex- 
tremely small, on the order of magnitude of 0-2mm to 
0-4mm so that the overall dimensions of the clutch 
can be kept to a minimum. Balancing of the clutch 
is simpli and since the weights are accurately 
dimensioned there is no uneven grabbing or contact 
between some of the weights and the Asa 
result, noise is reduced and uneven wear of the 
ee. or the friction facings is avoided.—July 23, 
1958. 


MINING ENGINEERING 


798,554. April 7, 1955.—LOApERS FOR_ LOADING 
Cut CoaL ON TO A COALFACE Conveyor, 


iesserei m.b.H., 176, Hunscheidtstrasse, Bochum, 
ermany. 

The invention relates to a transverse loader for 
loading cut coal on to a coalface conveyor and be 
guided on the conveyor by a slide beam and which is 

i with two endless chains fitted with pushers 


: 


on the 
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parallel to one another around the housing effect 
substantially complete clearance of the excavated 
space by means of their pushers R. In order to 
render the new face thoroughly clear the pushers R, 
connecting together the two chains O and P, project 
beyond the upper chain O and thus also beyond the 
prt ma and po Emory with — tools S, the 
cutting $s on pe ing staggered in 
relation to one another. drive of the apparatus 
is situated in the housing N and is supplied with 
power by a cable or pipeline. When the material is 
obtained Loh yeu which are not too large, it is 
advisable to fit the individual pushers R with blade- 
like plates instead of cutting tools. The plates are 


GOVERNORS 


798,730. April 4, 1956.—VaRIABLE SPEED CENTRI- 
FUGAL GOVERNOR, Fritz Heinzmann, Albers- 
hausen Kreis Goeppingen, Wiirttemberg, Ger- 
many. 

The invention refers to centrifugal governors by 
means of which governing over a broad range 
speeds is possible. Referring to the drawing the 


g, 
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sparking plug. The unearthed ends of the windings 
G and H are connected to the two terminals of a 
source of ee oe In this example, the 
source is a single phase source, and may be consti- 
tuted by a stator winding O of an alternator such 
as a permanent magnet alternator, the rotor of which 
may be driven for the engine shaft. The phasing of 
the alternator is such that the voltage peaks occur at 
about the same instant of break of the two contact 
breakers A and B. With a greater number of cylinders 
the number of transformers and contact breakers 
is dingly greater. The avoidance of the 
need for a distributor results in a substantial savi 

in sees, pesca poe of the er associa 

wi provision of adequate insulation for the hi 

tension.—July 23, 1958. o 


798,135. April 25, 1956.—ENGINE WITH AN OSCILLAT- 
Ptr 


partly accumulated in the course of 


inten te tee cE 


engine described in ion No. 713,938, It 
shows a way of making the type of internal combus- 
tion engine which inco a camshaft that is 
oscillated by means of a crank-actuated | 
fad bes 1 illate, operated 

3 merely osc are 
driving rods C and D art at their upper 
to lever 
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Launches and Trial Trips 


CARRIGAN HEaD, cargo ship ; built at Belfast by 

Harland and Wolff, Ltd., for The Ulster Steamship 

Company, Ltd.; length between perpendiculars 

430ft, breadth moulded 61ft 6in, depth moulded to 

shelter deck 39ft 6in, gross tonnage 8560 ; two com- 

plete steel decks, five cargo holds, four 10-ton and "i 
twelve 5-ton derricks, electric winches ; one 300kW j le 


ae 


turbine-driven generator, two 200kW diesel-driven 
generators ; one set of single reduction geared tur- : 
bines, 6000 service s.h.p. at 112 propeller r.p.m., Bt 
two Babcock and Wilcox single pass water-tube 

boilers supply steam at 425 Ib per square inch gauge 

and 750 deg. Fah. Launch, July 2. 

PORSANGER, cargo ship ; built by the Netherlands i 
Dock and Shipbuilding Company for Westfal- ; 
Larsen and Co. A/S, Norway ; length between per- : 
pendiculars 121 -9m, breadth 18-13m, depth to upper 
deck 11-35m, 7700 tons deadweight ; twelve pas- 
sengers; loaded s 16-5 knots; five cargo ' 
holds, derricks to lift 5 tons, 10 tons and 30 tons ; 4 
three 375kVA, 60 c/s, 450V, diesel-driven generators ; } 
Stork single-acting, two-stroke diesel engine, six i 
cylinders, 750mm diameter by 1500mm_ stroke, 
6500 b.h.p. at 115 r.p.m. - Launch, July 5. 


ABERDEEN DiIsTRipuTOR, trawler; built by 
Alexander Hall and Co., Ltd., for Distributors j 
Fishing Company (Aberdeen), Ltd. ; length between 
perpendiculars 113ft, breadth moulded 25ft, depth 
moulded 13ft, fish-room capacity 7190 cubic feet, 
electric trawl winch, 115 h.p. electric motor, capacity 
650 fathoms of 2}in warp, two 20kW generators ; 
Mirrlees diesel engine, 760 b.h.p. at 250 r.p.m. Trial 
July 7. 

STAVERN, cargo liner ; built at the Wallsend yard 
of Swan, Hunter and Wigham Richardson, Ltd., for 
A/S Hav and A/S Havtank, Norway ; length between | 
perpendiculars 450ft, breadth moulded 64ft, depth 

, i moulded to upper deck 40ft, gross tonnage 9047, 
TC scope of the invention. Thus, for the cargo capacity 580,900 cubic feet bale ; deadweight 
the alternating field emerges, and two auxiliary poles myd-bank position of the fins the quadrant H can be 12,450 tons on 30ft Sjin draught ; service speed 

8 









































D turned 90 with respect to the main poles. The  extended.—July 16, 1958. 154 knots ; four passengers ; five holds, MacGregor 
furnace aun is divided vertically into two equal . hatch covers, derricks to lift 5 tons and 10 tons and 
parts E and F, each embracing a main pole and having one to lift 25 tons, electric winches ; three 180kW 
the same current direction on one yoke and opposite Technical Reports diesel-driven generators ; Wallsend-Doxford opposed 


direction yoke. i troke oil engine, six cylinders, 670mm 

crranged in planes at an angle of 45 deg. with respect The Distribution of the Electric Field between iameter by 2320mm combined stroke, 6400 b.h.p. at 

to the centre planes of the main and auxiliary poles Parallel-Plate Electrodes (Ref. L/T334). By C. V. 413 r.p.m. Trial, July 8. 

: = * as : 0 a a ae tae VESTFONN, Oil tanker ; built at Belfast by Harland 
Siero he 7 ghee oma 21s.—An analysis has been made of 2nd Wolff, Ltd., for Interessentskapet Vestfonn, 

In analogy B. > prcage Ae field distribution between parallel-plate Norway; length between perpendiculars 535ft, 

winding weakens the component of the main field electrodes, for both the Rogowski profile andthe breadth moulded 7ift 9in, depth moulded 40ft 6in, { 

the 





vine ; F deadweight 19,800 tons; twenty-seven cargo ‘oil 
within the billet in front ot te the width of the air Reebbenky lectrodes are’ fist considered. Present tanks, two main cargo pump rooms ; two 130kW 
‘ne flan ny oo and the billet. In the thods of ing these curves seem unsatisfac- steam engine-driven generators, one 130kW diesel- 
bet the field ; is shown for one quarter of tory and a master is given by means of which driven generator ; Harland and Wolff single-acting, ‘ 
the cross seaos of Ge furnace and a billet having the Rogowski profiles for any angle greater than two cycle, opposed piston diesel engine, six cylinders, : 
cross section and rounded-off edges. Obviously 90 deg. may be computed rapidly. The transition 750mm diameter by | 2000mm combined stroke, ; 
such a billet has to be positioned with one of the curve of the Stephenson electrodes is shown to be 113 1.P.m., two oll-fired boilers, one exhaust gas-fired : 
of its cross section in the direction of the _ indistinguishable from the 120 deg. Rogowski profile, boiler. Trial, July 11. 4 
axis of the main poles. The field diagram shows that _ but the complete Rogowski electrode is designed fora = Canro, oil tanker ; built at the Walker yard of } 
gap 


in the main pole C much smaller spacing. Acomparison of thetwokinds Vickers-Armstrongs (Shipbuilders), Ltd., for Jorgen 

for the ing elements of the conveyor means of electrode for the same breakdown voltage shows PP. Jenson; length between perpendiculars 575ft, 
indicated pie semaine by a fork-shaped member that the Stephenson type has an overall diameter of breadth moulded 80ft, depth moulded 42ft 6in, 

; like the conveyor only 40 per cent of the corresponding Rogowski type. summer draught 31ft 9in, deadweight 25,000 tons ; 
described in Specification No. 675,828, and that the A detailed analysis of the inter-clectrode potential _ six-cylinder Vickers-Doxford oil engine, 7200 b.h.p., 
field intensity within the zone indicated by J, i.e. the gradients is given which does not make the usual |oaded service speed 13 knots. Launch, July 11. 
heat sensation Gop sf Gp bit. 0 equtiee’ © assumption of two-dimensional symmetry. in. the . = je 
front of the auxiliary pole. gap between Stephenson electrode system, usd Wial to the dia. Advanced Engineering Courses 
auxili the billet were decreased, it would designed (approximately equal to the dia- 

aE fart . the flat ion of the electrodes), the  Qperational Research Course. THE UNIVERSITY OF BIRMINGHAM. 


inlet ve tanta 


wR NI 61 


istribution obtained in the furnace illustra’ from calbaewiey of the gradient on the INSTITUTE FOR ENGINEERING PRODUCTION, “ Southfield,” 16, 
 sgimcd ee eed be sufficiently uniform. The air gap central axis lies between —0-6 and +0-4 per cent. foe sloniag, Sapuemme Say hg So og oe. 
in the upper main is provided for the sake of On the periphery of the region bounded by the central Inquiries should be addressed to’ the Director of the Institute 
symmetry. it may be bcidend by & yoke piece. The flats the variation is from —3 to +1-2 per cent. The at See sores Residential fee 50 guineas. 
winding is protected against heat radiation from the i is ‘ore 3 per cent is Post-Graduate Courses in Electrical Machines. IMPERIAL COLLEGE 
billet by Pp K of refractory material, and against decreases with smaller spacings. Values in Se — eee? ue hee ee 
overheating by cooling loops L embedded in the the central region of similar volume between the London, 2W7. Tou weeien aoe The fon feat 
auxiliary poles.—July 16, 1958. 120 deg. Rogowski electrodes are correspondingly Monday, September | 1, to Friday, September 19, on” Limiting 

smaller due to the larger overall diameters. from Mo pn i We ng “wi second 


ised’ Theory of Electrical Machines.” Further 
MARINE ENGINEERING An Analysis of the Problems Relating to the Pro- Particulars may be obtained fom the Deputy Registrar, City 
October 30, 1955.—Roit Dampina _ tection of Meter Jewels and Pivots from Damage due toy, s.-+ion Planning and Control. Tae UNtvERstTy oF Binwinc- 


5 , . T/T53). By G. F. Shotter, M.LE.E., and 45 
INSTALLATIONS FOR WatTER-Borne Crart, Shock (Ref. T/T53). By Han, INSTITUTE » Fo ENGINEERING: PRODUCTION, Southfel. 


osper, Portsmouth, Hampshire. (/nventor: G. F. Tagg, B.Sc., Ph.D., M.LE.E., F.Inst.P. The orfolk Road, Edgbaston, i ‘ : 
el sees shade British i and Allied Industries Research executive course We Meniay, Sepamber 1, ie rrtiday, 
The invention consists of a stabilising fin installa- Association, Cleeve Road, Leatherhead, Surrey. Price of the Institute for Engineering Production. Residential fee 
tion for damping the roll of water-borne craft, in 12s. 6d.—It is very necessary to ensure that the pivot 50 guineas, non-residential 40 guineas. 
which the fin shaft is arranged to be frictionally and the jewel in a meter are not damaged by shocks, Principles and Practice of Non-Destructive T al ae ‘ 
engageable with a member which can be rotated such as might arise during transport, or during hand- CuasTER COLLEGE OF SCTENCE AND TECHNOLOGY, Manchester. 1. < 
about the axis of rotation of the fin, whereby the fin ms in —o ~ meter test rooms. It is not from Monday, September *- — Friday, “ September id This | 
rotated indeper ident! normal perat maximum between sponsored National 
ear cuamaeue ak ene i for locking ne snd pivot, sduich may be developed on impact, Committee for Non-Destructive Testing and is being organised 
the fin in the position to which it been rotated. As can be ex ly high and can easily ee a SS ee eee oe 
will be seen from the drawing, the installation com- _ pivot and/or the . Such damage will immediately Engineering | ‘ The tof the course is expected | 
prises a base plate A on which are mounted a bearing _give rise to increased friction, and will also mean that —to approximately £18. Inquiries addressed to the 
B for the stabilising fin shaft C and two hydraulic the subsequent on both jewel and pivot will be _Resistrar Snents ogy 
cylinders D for operating the fin. To the inner end with a shorter life for the ee POLYTECHNIC at. Se bs 
of the fin shaft C is secured a brake drum Eand within ‘bearing. The use of jewels is discussed, for sedans ee hove piven anmbihed 
this is provided two brake shoes F and operating and a comparison t the effects on the for Parts I and II of the of ‘Engineers, 
arrangements such as are used for vehicle brakes. The jewels of transporting meters in three different carriers, “= ee ee eke ae ee 
shoes F are pivoted on an inner member G, which is namely, a wooden crate, a cardboard carton and dates are September 15, 16 and 17 from $.30 p.m. to 8 p.m. 
adapted to rotate on the drum about the fin shaft damped spring carrier. The fee for the complete course is £2. 
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FOR A VARIETY OF SERVICES 


CRANE BRONZE GLOBE VALVES 


SCREWED OR FLANGED 








An important feature of these versatile valves is the 
Crane composition disc which is easily removed for 
renewal. When equipped with a suitable disc these 
well proportioned valves are recommended for a wide 
range of services—steam and hot water lines as well 
No. DS as cold services such as water, oil, gas and air. They 
sini can also be specially packed for petrol service and in 
Screwed—}’ to 2”. Flanged }”to2”. all cases can be repacked under pressure. The bonnet 
WORKING PRESSURES: is screwed into the body with a righthand thread 
Screwed saturated steam up to which, with the shoulder joint, secures tightness when 
125 pounds. Cold services up to the valve is subjected to its maximum working press- 









ic ag Pe os ures or pipe line stresses. Screwed or Flanged valves 
Valve cee ete sacle uel are available. (Screwed British Standard Taper Threads 
all these valves. —or to American Standards. Flanged in accordance 


SEND FOR with British Standard Tables ‘D’ and ‘E’ diameters— 
CRANE BOOKLET No. 380 or to American Standards.) 


VALVES OF BRONZE, 
CAST IRON AND CAST STEEL 


CRANE LTD., 15-16 RED LION COURT, FLEET STREET, LONDON, E.C.4. Works: IPSW!CH 
Branches: Birmingham, Brentford, Bristol, Glasgow, London, Manchester ve 
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HERBERT 


VERTICAL MILLING MACHINES 





No. 28A. For heaviest class of work. 32 speeds, 12 to 540 r.p.m. Electronic 
feed drive, infinitely variable feeds between 0-8in. and 40in. per min. Quick- 


power traverse to longitudinal and transverse motions. 62in. by 29in. by 30tin. 


No. 47V. has the power, speeds, feeds and rigidity for milling materials from 
aluminium to high-tensile steels. Thirty-two speeds, 21 to 1,525 r.p.m.; 
twenty-four feeds in. to 60in. per min.; quick-power traverse to longitudinal 


motion. 48in. by 16in. by 23in. 


No. 49V. For heavy work requiring large table capacity. 32 speeds, 21 to 
1,525 r.p.m. Electronic feed drive, infinitely variable feeds from 0-8in. to 40in. 
per min. Quick-power traverse tc longitudinal and transverse motions. ; 

62in. by 29in. by 264in. 


Available for Early Delivery 


ee TF -7 74-34 


AD.427 
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is . 
| Fabricated from 
‘DOUBLE BOND’ 
4 
A M.O.S. Spec. DTD.900/4572 
| ‘PYGMY’: AN 
ii 
a 
er 
a 
a 
Photograph reproduced by courtesy of Handley Page (Reading) Ltd. 
5 ‘DOUBLE BOND ’ is a chemically-setting metallic plastic avail- 
able either as a Putty ora Cream. It has a wide range of pro- 
é duction and trade applications. ‘ DOUBLE BOND’ can beused 
: both for making objects in its own right and for sealing and 
: joining, filling seams, channels, rivet and bolt dimples, etc. 
é The illustration shows an assembly and drilling fixture made 
¥ from ‘DOUBLE BOND’ by Handley Page (Reading), Ltd. 
q It is used in aircraft assembly where extreme stability and 
q accuracy are called for and demonstrates the excellent forming 
| This illustration shows size characteristics and inherent strength of the product. 
pornaenabowissnd peng: owned This example, measuring 3ft in diameter, is the first and smallest 
of a series. 
Sole Manufacturers :— 
THE KENILWORTH MANUFACTURING CO., LTD 
West Drayton - Middlesex - Telephone: West Drayton 3731 PBX 
a ¥ \ 
, 
; THORN PYGMY CONNECTOR—MINIATURISED 
BUT ELECTRICALLY THE EQUIVALENT OF 
en: STANDARD AN CONNECTORS 
Designers will appreciate the great importance of the 
announcement that Thorn Pygmy Connectors are now pro- 
duced in this country. The Thorn A N series of Connectors 
: are already well-known in the Aircraft and Automotive 
x . . 
: Industries, and the recently introduced range of Thorn Pygmy 
‘ Connectors enables more to be accommodated where space 
- limitation is a main consideration without impairing ai or evnnr Aine se 
: performance. 
#& Send for full particulars of 
, , leo . High efficiency : 
ag the Thorn Pygmy and A N connectors ranges to: - : eeedeakiaiiadeeilii a re 
Ee Thorn AIRCRAFT COMPONENTS AND CONNECTOR DIVISION © Undrunily enrages tn design PRASER & PRASER par 
‘ THORN ELECTRICAL INDUSTRIES LIMITED © Ailupeiihe ter ceiuuntianal é0 waite tite sromyelptores t : 
a Apes Great Cambridge Road Enfield Middlesex Telephone: ENField 5353 | « Sasy access for maintenance ADVance 5266 (4 lines) Pressure, “iden 
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for EFFICIENCIES OF 99% PLUS 
and HIGH TEMPERATURES 
OP TO 500°F— 


TILGHMAN’S announce 
SILICONE TREATED FIBREGLASS 
FILTER CLOTHS 


for: 
Resistance to temperatures up to 500° F 


Corrosion resistant to most acids 





A long filtration life 
Dimensional stability 


Can be mechanically shaken or subjected to 
reverse flow to remove accumulated dust 


Now available in 3 forms: 
1. TILGHMAN design filter tubes 
2. Tubes or screens to customers’ designs 
3. Material form in 374” wide rolls 


Micro photographs of the two types of fabric 
now available; the upper illustration shows 
the 100% filament fabric, the lower one 
shows the 50% filament—so % staple fabric. 
TILGHMAN’S dust and fume control 
engineers will be pleased to advise on the 
selection of the correct fabric to meet your 








‘ s as Send for Leaflet T. 45 
TILGHMAN’S LIMITED - BROADHEATH - ALTRINCHAM - CHESHIRE 
A member of the Staveley Coal and Iron Co. Ltd. Group. LONDON OFFICE: 1 Chester Street, $.W.1 
AGENTS: MIDLANDS: R. J. Richardson & Sons Ltd., Commercial Street, Birmingham, 1 


SCOTLAND: Balbardie Ltd., 227 Bath Street, Glasgow, C.2; 110 Hanover Street, Edinburgh, 2 
NORTHERN IRELAND: Stewart Industrial Services Led., 16 Sussex Place, Belfast. Ww. 28 
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IN THE NEW 
SINGAPORE 





Beenere 


Anodised Kinrod Grilles 
installed on the American 
Internationa! Assurance 
Building bring the triple 
advantage of pleasing de- 
sign, perfect visibility, and 





complete security. Preci- 
sion-burlt, they are guaran- 


teed for workmanship and 


TROD ae 
Kinylon Grilles 


Please send for illustrated leaflet 76. ARTHUR L. GIBSON & CO. LTD 


Twickenham, Middlesex. Telephone rove Beg es High 
Glasgow: Halfway 2928. Monthonee: Coneal 1008 $1428, writes 
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PRATCHITT 
MODERN MILLS 















GRINDING MILLS 


PAN MILLS ' 
EDGE RUNNER MILLS for grinding and mixing Mortar, Sand, Ores, Minerals, etc. 
enquiries also invited for : 

Elevators and Storage Hoppers, Impregnating Plants, Calciners, 


Rotary Dryers, Mixers and Blenders, Gypsum Plant, Castings 
up to § tons in weight, General Engineering Plant. 


Equipment manufactured to customers’ drawings and 
specification. 


PRATCHITT BROTHERS LTD * CARLISLE 


ENGINEERS AND IRONFOUNDERS 
Tel. No : 24205 





mere.14 














For nearly forty years Bibby Resilient Couplings 
have enjoyed an unexcelled reputation for efficiency 
and reliability and numerous. Couplings supplied 
over thirty years ago are still giving trouble-free 


service. 





COUPLIAGS 


The outstanding resilience of Bibby Couplings damp- 
ens shocks and vibrations, ensures smooth running 
of plant, eliminates breakdowns. Standard Couplings 
up to 74" bore can be supplied from stock. 


We invite you to write for our illustrated brochure. 


THE WELLMAN BIBBY COMPANY LIMITED 


PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 
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Where the process affects the atmosphere 


install 
STURTEVANT 
EXHAUST VENTILATION 


Concentrations of process fumes, gases and vapours 
whether they be corrosive, dangerous or obnoxious are 
controlled by Sturtevant Exhaust Ventilation. 


Corrosive discharges are handled by systems entirely 
constructed or lined with materials resistant to the chemical 
involved. For example Sturtevant P.V.C. systems include 
hoods, ducting, fan impeller and casing, and a lined scrubber. 


Compensating positive ventilation with tempered air is 
frequently installed to eliminate cold draughts and maintain 
effective temperatures. 


Our publication No. E/3604 gives general particulars. 











outhern House Cannes Street Londen E.c. 








AUSTRALIA. STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD 400 SUSSEX STREET SYDNEY NSW 


VEE -REG 


Regulating/Stop 


GLOBE VALVES 


FITTED WITH 
"V’ PORTED STAINLESS 
STEEL CLACK & SEAT 


In Bronze & Steel 


for Pressures up 
to 900 P.S.1. and 
800° F. 








WRITE FOR CATALOGUE TO ;—~ 


THE GRITISH STEAM SPECIALTIES LTD. 
FLEET STREET 
LEICESTER 





























The Fitting of Unions & 


FLEXIBLE 
METALLIC Couplings a Speciality 
Makers of Flexible 


TU a i N G Metallic Tubing for 

Steam, Oils, Exhaust, 
Air, Water, Gas, 
Grain, Suction, Elec- 
tric Conduit and other 


purposes. 





~ The TREWHELLA 
MONKEY WINCH 


WILL SAVE YOU POUNDS 
WHEN MOVING PLANT. 
Hand operated, portable, quick and 
famous throughout the world, for small 
loads as well as big ones. 
Our literature gives full information. 
May we send you copies? 

TREWHELLA BROS PTY LTD. 117 ROLFE STREET, SMETHWICK, BIRMINGHAM. 


for All Temperatures 
and Pressures. 


ABBOFLEX LTD. 
Abbofiex Works, Walnut Tree Close, Guildford, Surrey. Tel: Guildford 5893 
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*HARD WEARING 












* ACCURATE APERBURES 














| *IN ANY METAL 











Cetelogue wwyss 





Pleeoe eet for 















MANUFACTURED ESTABLISHED 
ENTIRELY FROM 1799 
Telephone 
THE SOLID BAR wanctneran s eneraee waneTow mew 
iN OUR OWN 00: BOR 83 GREENINGS. WARRINGTON 
NG Sé 


WORKS! 


Generously dimensioned on both 
width and outside diameter and 
fitted with unbreakable setscrew 





WRITE FOR LISTS— 








HYDRAULIC. PRESSED Donk Scrafo Mae : 


Fit a ‘CROSS’ Wire Thread Insert !—New threads for 


old . . . in damaged components. Hard tough threads 
in soft materials. Used and approved by the Aircraft 
industry. Designed for use in soft metal components, 
wood or plastics. Simple to use—remains perma- 


nently in place. Full range of standard sizes in 


ssw. 8S.F., 8.5.7. BA. UNF, U.N.C, and 


OF EVERY KIND IN STEEL Metric thread forms 
BLACK OR MACHINED WIRE 
H ForpsMiTH || VSon ios || ee GFOSS . eS rita 
HADFIELD ST. WORKS Esmee. am INSERT___ 
CORNBROOK - MANCHESTER, 16 INCE FORGE CO. WIGAN Goss) LTD. BATH gwen MB sp oe 


PARKS FORGE LTD 
Telephone: Trafford Park 1615-6 PROPRIETORS Tel: Combe Down 2355/8 Grams: Circle, Bath. CIRCLIPS. SPRING WASHERS, 












SPECIALISTS IN 
REPETITION WORK, 
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NO MAINTENANCE — 





Photograph by courtesy of Dorman Long (Chemicals) Ltd. 


These Travelling-Grate Stokers made by Babcock & Wilcox supply annually 
22,000 tons of coal to boilers which in turn supply the entire steam 
requirements of the large heavy-chemical works of Dorman Long. 
MORGANITE CARBON BEARINGS situated in the hot zone have to 


withstand severe treatment. 


MORGANITE CARBON BEARINGS are the answer to this problem—they 
will answer yours today. Please write or ‘phone for leaflet SD.63 or ask for one 
of our Technical Advisers to call. 


MORGANITE CARBON BEARINGS withstand high temperatures, will run 
in liquids; resist chemical atmospheres and corrosive conditions; need no 
lubrication; are useful for inacecessible positions; are non-contaminating and 


eliminate maintenance. 








THE MORGAN CRUCIBLE COMPANY LIMITED, BATTERSEA CHURCH ROAD, LONDON. S.W.11. 
Cé5a 








Telephone: BATtersea 8822 
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For many years E S C has been a 
leading supplier of steel forgings 
to many vital industries. 


Forgings in weights up to 175 tons 


Aes ANS ANE ORR ia 


are manufactured in our high quality 
carbon and alloy steels—single piece 


engineering units produced from 











ingots weighing up to 275 tons—and 


other forgings from ingots 30 cwts. 


and upwards—for all branches of 


engineering. 


ENGLISH STEEL FORGE AND ENGINEERING CORPORATION LTD 


A wholly owned subsidiary of English Steel Corporation Ltd. 


River Don Works, Sheffield 


Illustrations show a forging operation 
under a 7,000 ton electro-hydraulic 
press, rough machined and black 
forged steel Turbine Shafts 22 ft. 11 in. 
long, 3 ft. 8 in. diameter with 6 ft. 2 in. 
and 6ft. 4in. diameter couplings— 
weight as forged 1114 tons, rough 


machined 70 tons—for a modern 





hydro-electric power project. 
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Se een Te a 


Studying filtration 
characteristics 








with the ROVAC laboratory filter 


Designed to meet the needs of laboratories and pilot plants, the Rovac 
laboratory filter enables full-scale plant problems to be overcome in 
advance. This rotary vacuum filter operates on the cell principle, 
producing clear filtrates from fine solids in liquid suspension. 





@ 3 sq. ft. effective filtering area @ Consistent rate of filtration 
@ Fitted with wash sprays, filtrate receiver and vacuum tank 
@ Precoat attachment can be fitted if required @ Sparkling filtrates 


SP 0k RARE SAL SENT IEEE NOT INE 


a 











IONAL COMBUSTION PRODUCTS LIMITED 


snare mgs = cae: Coren renabentnarae enue 


NINETEEN WOBURN PLACE, LONDON W.C.| TELEPHONE: TERMINUS 2833 





WORKS: DERBY 


aaremneeplananetenmnati eee 
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: Is it ti 

é S | ime 


you called in ‘Doc’? 


Are you suffering from headaches caused by not 
knowing what you want, not getting what you want, not 
liking what you get nor getting it when you want it? If so, 

it’s high time you called in ‘Doc’. 
‘Doc’ is the personification of all the scientific 
and technological ‘know-how’ in the John Bull organisation. 
Rubber : he knows rubber. Rubber in any shape or form, 
for any purpose under any conditions. 


Call him in. Hand your problems to him. Feel a new man. 


# JOHN BULL 


Kubber 


Solves your problems 











\ 4 . = ny 
Ne: , 


Ti. O“swers\ 







@ JoHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER 











FERRANTI 


DIFFUSED JUNCTION POWER RECTIFIERS 












Ferranti offer a range of hermetically sealed 
rectifiers with peak inverse voltage ratings up to 
300 volts, and rectified current from 100 mA. to 
30 amps. from a single convection cooled diode. 












SPECIAL FEATURES 


@ More power in smaller @ Reliable operation at high 
space. temperature. 














@ HighACtoDC conversion @ Minimum maintenance. 
efficiency. @ Highforwardandverylow 43 
@ Excellent regulation. reverse current. > 









Ferranti Silicon Rectifiers are rigorously tested to Service and Industrial 
Specifications covering vibration, shock and humidity, and are suitable for 
Airborne, Marine and Industrial Electrical applications. 






Data Sheets and Application Reports are available and will be supplied on request. 





ferramm) FERRANT!I LTD - GEM MILL - CHADDERTON - OLDHAM - LANCS London Office: KERN HOUSE, 36 KINGSWAY, W.C.2. 


FEI8S/2 


























The use of mechanical tubing saves time, labour 
and materials; consequently its use often brings 
a substantial reduction in production costs; 
Mechanical tubing is particularly suitable for use 
in the manufacture of rollers and ring shaped 


machine parts. 


Our extensive stocks include tubes in large and 


small diameters, in many sizes and various 


finishes. They are obtainable suitable for 


machining 


Write for further details so that we may. send? « 
you a comprehensive booklet listing sizes et¢., 
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Presses with 
inbuilt Dependability 





B. & F.CARTER &CO.LTD. 


BOLTON 3, ENGLAND 
‘Phone: BOLTON 4344 4 (2 lines) 
"Grams: BRAIDERS, BOLTON 


































LN.24 
650 
12 


UF.16 
400 
10 






PRESS TYPE 
RATING: TONS 
CRANK DIA. ins. 















1500 
15 


150 
y 























| A selection from 
















Made in ALL METALS, | : 
Our range of Weaving covers all grades the range of BETWEEN SIDES ins. 753 1094 1094 130} 
from the FINEST WIRE CLOTH STROKE ins. 10 16 24 34 
a C.W. double- SLIDE F to Bx Rto Lins. | 30x 68} 54x994 | 63x99 | 70x 120 | 
F ALB and ARB. approved ee 
i cronk presses BED Fto BxRtoL ins. | 36x72 60x108 | 76x108 | 70x 129 | 
CUSHION: TONS 28 81 101 150 | 






Please write for our Brochure, containing 
useful Technical information. 


LONDON £.c2 COWLISHAW, WALKER & CO. LIMITED 


Biddulph, Stoke-on-Trent Telephone: Biddulph 3254 Telegrams: Cowlishaw, Stoke-on-Trent 
London Office: 17 Victoria Street, $.W.1. Telephone: ABBey 6693 





ce a ee a ene ee cen meee mele mt tne nee meme Be se en — 


‘ _ —— ———— — 











DREDGING PLANT 


To the Largest Dimensions and Capabilities 





PATENT CUTTER HOPPER DREDGERS. PATENT DIPPER DREDGERS. BUCKET 
DREDGERS. GOLD AND TIN RECOVERY DREDGERS. FLOATING CRANES 


Hopper Barges, Screw Steamers, Side & Stern Paddle Wheel Steamers, Tugs, &. 





| New Buckets, Links, Pins, Gearing, etc., supplied for existing Dredgers 
FLE ING % FERGUSON, LTD. TWIN-SCREW TRAILING SUCTION HOPPER DREDGER “FITZROY ” 
; SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND built for the 
3 "Phone :—Paisiey 4121. ‘ ee ’” QUEENSLAND GOVERNMENT, FOR ROCKHAMPTON i 
aisley Tele. Add. —‘*Phcenix, Paisley. Desdging capacity : 1,000 cable yerds per howr ; 
London Agents: Messrs. Nye & Menzies, Ltd., Cape] House, 62, New Broad St., E.0.2 Vessel can suck from its 800-ton hopper delivering to a distance ot 1,000 feet, 3 
‘Phene—Lenden Wall 4846 to a height of 16 feet. ! 





ON NTN NT NTRS NRHN INCINERATOR TOT 





cy TRIE ae ee 
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More lives than nine 


I.C.I., it may seem, has more lives than a cat. For who would 
otherwise credit that a great chemical organisation should also 
be the leading manufacturer of non-ferrous metals ? 

Yet it came about quite naturally. Even in 1926, when I.C.I. 
was formed, the organisation included metal producers of 
long experience and world-wide reputation. 

And Metals Division has not stood still. Today, it is the 
largest producer of non-ferrous metals in the Common- 
wealth, working in copper, brass, aluminium, titanium and 
many of the rarer metals. 


Customers’ gain 


What does the customer gain from this ? Two things. First, 
he knows that, through I.C.I. Metals Division, he has at his 


IMPERIAL CHEMICAL 


service the finest equipment and the broadest practical 
experience in the British non-ferrous industry. Second, 
he has the benefit of that vigorous spirit. of enquiry and 
enterprise which characterises the I.C.1. organisation. 





INDUSTRIES 


Metals Division 


for the newer nuclear metals and 


Copper 
ALUMINIUM 
TITANIUM 


(ic) 














LIMITED, LONDON, 
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CLYDE-BOOTH 200 TONS GOLIATH AT 
BRADWELL NUCLEAR POWER STATION | 






Specially designed for the erection of Bradwell Nuclear Power Station this 
200/30 tons Goliath crane handles all the major lifting operations on the main 
part of the plant. It completely spans the reactor buildings site travelling on 
rail tracks on either side so that large items of equipment such as boiler shells 
which weigh up to the crane’s full capacity are easily lifted and placed with 
precision in the position required. The Booth Goliath showing Nelsons 


Column on the same scale. Clearance from 











rail level to underside of bridge is 140’. P 
Distance between rail centres 178’. 

















CLYDE CRANE & BOOTH LIMITED 
incorporating 
Clyde Crane & Engineering Co., Joseph Booth & Bros., 
MOSSEND, Lanarkshire. Union Crane Works, RODLEY, Leeds. 
Phone: Llolytown 412 (6 lines) Grams: ‘Clyde’ Motherwell Phone: Pudsey 3168 (6 lines) Grams: ‘Cranes’ Rodley 








SGT ATER TERE EYED GEL SHES LEG I 
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HOW MUCH 
FOR THIS? 








PTH 
al Life... 








+++.» not more than a shilling, maybe, 
but a single damaged bolt or other 
screw threaded part can cost pounds 
if a replacement is not readily avail- 
able when it is wanted and essential 
machinery is standing idle. But there 
is no need to take chances because 
there is a certain safeguard and it 
costs only 27/6d.—the Edwards’ Patent 
Bolt Saver and Thread Restorer! 


Unquestionably, the Bolt Saver is 
the most efficient tool for restor- 
ing damaged threads and it is the 
easiest to use, too: Simply insert 
damaged part, close tool by means 
of clamp, withdraw part by un- 
screwing and—presto !—the dam- 
aged thread is as good as new, 
re-formed (not cut) and with full 
grip restored! Also invaluable as a 


fe | rs 8 
ty p i : thread gripper for holding threaded 
parts in the vice. 


*“G.R.’ FERROCLAD ‘EE’ bricks, which are now available at the 
same price as normal metal-cased bricks, have been developed to reduce 


Sy spalling and flaking normally associated with basic bricks—to an 





absolute minimum. FERROCLAD 30 ‘EE’ (chrome-magnesite), 
FERROCLAD 70 ‘EE’ (magnesite-chrome), and FERROCLAD 100 No | or lesen: geree and he 


The Ary British ‘EE’ (magnesite) are recommended for use in vulnerable areas in one tool takes all sizes from 4-in. 
Metal-Cased 2 : : to fin. dia. (BSP j-in. to }-in.). 
basic open hearth and basic electric furnaces. For roofs and ends a oe —— Sor ANERAE 
s s Ss: ‘ . ’ 
Basic Brick these bricks may be suspended. UNF, Metric, Motor-cycle 27 6 
Integral and BSP, all at / 
g Technical advice and assistance on the selection and application of 
he ocked Refractories are always available on request. 
onadesides GENERAL REFRACTORIES LTD 
GENEFAX HOUSE, SHEFFIELD 10. TEL. SHEFFIELD 31113 








38! 











PLASTIC SIRRON 


af Do not take chances—equ 
Dr esel eine NOW, before Pn 
2 down! immediate delivery through 
Engines your usual supplier or direct from 


Main Propelling Patentees and Sole Manufacturers: 


Diesel Engines LAWRENCE EDWARDS & CO. 
in powers up to 
(Engineers) LIMITED 








1,200 H.P. 
THE NEWBURY ee 
DIESEL CO. LTD. Used by Home end Foreign Government 


NEWBURY, BERKS a RO HN Se ote a 
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MAKERS OF 
GEARBOXES | 
FOR 40 YEARS 





ALBION ENGINEERING CO. LTD. 
SAMPSON ROAD NORTH, BIRMINGHAM, 11 


Telephone: Birmingham Victoria 4064 


MONOCABLE & BICABLE 
SYSTEMS CABLEWAYS ROSE’S EXPANSION PIECES 


PRESSED STEEL BELLOWS TYPE 
IN MILD AND STAINLESS STEEL 


Over Sixty Years’ Service to the 
mining Industry throughout the World UUUUU PUUUU 
Tata, uu 


Catalogue sent on request nN 

















ROPEWAYS LTD VERS, CHIMINEYS, TANKS, PIP 
SURE CYLINDERS,” AND. FABRICATED” STEEL PLATEWORK 
2 A 7 a : 
ee eee. BRITISH APPLIANCES MFG. CO., LTD. 
DOLLY LANE, LEEDS, 9 
Telephone : 30725-6 Telegrams : STRUCTURAL LEEDS 9 
































@D No. 2 SIZE FLANGE 
MOUNTED AIR AND/OR 
CARTRIDGE OPERATED STARTER 
MOTOR FITTED TO A MEADOWS 
27.5 kVA PORTABLE GENERATOR SET 
SUPPLIED TO THE MINISTRY OF SUPPLY. 























< CHEQUERS BRIDGE’ GLOUCESTER ‘ENGLAND 


TELEPHONE: GLOUCESTER 24021-2-3 * TELEGRAMS & CABLES: “COMPRESSOR GLOUCESTER” 





Pe capitan test Seabee celeste tS Rie oe ~ metmmseatarmanneness 
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The most adaptable drafting unit 
in existence 


THE MASON DRAFTING TABLE 


This superbly designed unit is unrivalled for balance, structural 
perfection and complete adaptability. The operational principle 
of the stand is based on counterbalance and permits a maximum 
number of board positions, each of which can be easily obtained— 
and rigidly locked—from the working position, with the minimum 


of effort by the operator. 


E. N. MASON & SONS LTD 





ARCLIGHT WORKS, COLCHESTER, ESSEX. Telephone : Colchester 5191 
291-3 HIGH HOLBORN, LONDON, W.C.1. Telephone : CHAncery 6411 
13-15 ST. VINCENT PLACE, GLASGOW, C.1. Telephone : Central 3775 
8-10 NEWTON STREET, MANCHESTER, 1. Telephone : Central 9221 

51 VICTORIA STREET, SHEFFIELD, 1. Telephone : Sheffield 21776 
6 BRITANNIA HOUSE, WELLINGTON STREET, LEEDS, 1. Telephone : Leeds 23537 

3 UNITY STREET, BRISTOL, 1. Telephone : Bristol 92441 
ALBERT ROAD, STECHFORD, BIRMINGHAM, 33. Telephone : Stechford 3580 
14 COOK STREET, LIVERPOOL, 2. Telephone : Central 6514 








For almost forty years Spenborough 
have been ia the forefront of the design, 
development and manufacture of 
hydraulic mechanisms. Our long 
experience in producing Rams, Pumps 
and Valves is freely available to all 
users of Hydraulic Systems and 
enquiries are invited for precision-built 
equipment of the highest efficiency. 










S 
a 


1. Group Control Valve 872 in series form for capa- 
cities up to 25 g.p.m., at 2,000 Ib/p.s.i. Positive 
control, spring return to levers, and with master 
and auxiliary relief valves incorporated. 


2. Single and Double Acting Hand Pumps. 


~ 


. Rotary Swash Plate Pump with 4, 6, 8 and 10 
plungers. 





Double Acting Hydraulic Rams with special end 
fittings. 


i ace SPENBOROUGH ENGINEERING CO. LTD. 
3 HECKMONDWIKE, YORKSHIRE 
a) PHONE: HECKMONDWIKE 924/5 GRAMS: UNION 





LONDON & S.E. COUNTIES: B. B. SALES LTD., 
88 CLAPHAM ROAD, LONDON, S.W.9. 


PHONE AND GRAMS: RELIANCE 2512 
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One-third of Britain’s SLE T STEEL 





Molten iron being charged into an open 
hearth furnace at Abbey Works 


ENQUIRIES 
to The Sales Manager : 


Sheet and Plate— 
Abbey Works, Port Talbot, 


Glamorgan. 


Electrical Sheet— a; 
Orb Works, Newport, ? 
Monmouthshire. The ingot stripper bay at Abbey Works 
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turnround at Dagenham 


LOE CO NRE A I AE FOR NC AR eR 


as tr a eee 
5 OR ee 


. ie 
= a | 


CPS we: 





| & GRABBING CRANES 


Designed to meet the special requirements of Messrs. Samuel Williams & 
Sons, Ltd., for unloading and transhipment of bulk materials at Dagen- 
Fe: ham Dock, these cranes are achieving outputs considerably greater than 
a other cranes of the same capacity, and at lower running costs. 
The application of a new variable voltage control system to the 
balanced grab hoist gear gives precision control with instant response and 
largely eliminates mechanical braking and wasted electrical energy. 


tinue the Sothert & Pitt tradition of robust design for roublotreesevice. STOTHERT & PITT LTD 
Control system is by the English Electric Co., Ltd., to whom we are 


vanvfactured by Allen West & Co, Lid. "* —- ENGINEERS - BATH - ENGLAND 


ons by Allen West & Co., Ltd. 





LONDON OFFICE, 38, VICTORIA ST.» Ss. W. 1 
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Metals 
Division 
specified — 
AQUAMISER 


Forced Draught 
Water Cooling Towers 


for water cooling at their 


WAUNARLWYDD 
TITANIUM PLANT 


@ AQUAMISER Cooling Towers are suitable for Diesel Engines, Condensers, 
Heat Treatment Plants or any duty where water conservation is necessar). 


Ask for Leaflet 2A. ps 











THE MIDLAND HEATING & VENTILATION CO. LTD., BIRMINGHAM, 11. 
BIRMINGHAM: ViCtoria 3781 STOCKPORT: WOOdley 3611 : GLASGOW: BiShopbriggs 2667 





L 
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DRYSDA 


etre. ‘ 
aE ERS eT Ae ype erase 





F.S. RATCLIFFE (ROCHDALE) LIMITED, 


CRAWFORD SPRING WORKS, NORMAN ROAD, ROCHDALE 
*Phone: Rochdale 4692/3. "Grams: Recoil, Rochdale. cwsiee 












<s ion the 
name that 
SPRINGS 

to mind 





“ 
ae 


M.LYNCH 3 SON L'™® 


wiles 


itl ik 


WHARF, CANAL ROAD, STROOD, KEN 


GRAMS. LYNCH. STROOD 


SCRAP METAL MERCHANTS & SUPPLIERS + STOCKHOLDERS OF STRUCTURAL STEEL 
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PUMPS 


Drysdale Axial Flow Pumps are available 
in a wide range of sizes in vertical, horizontal and inclined types for 
land and marine duties. 

Where the characteristics of the pumping service are suitable 
for the employment of the Axial Flow Type Pump a considerable 
saving in installation and operating costs can be effected. 

As makers of both Axial Flow and Centrifugal Pumps, our technical 
services are at the disposal of customers to advise, if required, as to 
the best selection. 

CONDENSER CIRCULATING : SEWAGE PURIFICATION :; LAND 
DRAINAGE : WET BASIN IMPOUNDING : STORM WATER DISPOSAL 
IRRIGATION : TRANSFORMER OIL CIRCULATION : HOT WATER 
HEATING SYSTEMS, ETC., ETC, 


DRYSDALE & Co. LTp. 


YOKER . GLASGOW 
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WET or dry, whatever your methods of preparation or finishing you 
are not making the, best use of labour and plant until you have tried 
E.A.C. ‘shaped-grain’ flexible abrasives. The extra cut and life 
obtainable from £.a.c. belts, discs and sheets is often surprising. 

This is no accident. It comes from designing abrasives to suit 
operation and machine as well as material; and from advanced 
manufacturing techniques. For example, a new £100,000 coating 
plant recently built by £.4.c. incorporates such features as electro- 


(\ Beas static application of abrasive grains and automatic control of 
thickness, temperature and humidity. 
d We will gladly send specifications, prices or samples of the 


most efficient abrasive for any operation in your industry. 


[EAC] coated abrasives 
LIMITED )(omm ENGLISH ABRASIVES CORPORATION LTD 








WET BELT GRINDING 


The popularity of this new rapid 
method of producing accurate surfaces 
is largely due to the introduction of 
E.A.C. electro-coated waterproof abras- 
ives. Unlike dry band facing, the 
effectiveness of which is limited by heat 














generated, the modern wet belt is Marsh Lane, Tottenham, London N.17 Tel: TOTtenham 5057 
capable of extremely rapid, cool stock Nira ; 
removal, It is suitable for flat and curved Subsidiary Companies THOS. GOLDSWORTHY & SONS LTD 
surfaces on all metals, plastics, glass, THE HELVETIA ABRASIVES CO. LTD 
ceramics. 
LONDON ABRASIVES LTD 

















MARSTON EXCELSIOR in the Service of Industry | ‘ aa 


Marston’s have unrivalled experience in the fabrication Assemblies 
of light alloys—of all shapes and sizes. Their products » Jaminated Plastic 
have earned a reputation for efficiency and reliability that Cui ve 


is world-wide. 
* Flexible Tanks 
This truck-container is designed to carry granular material of 
particle size approximately 4”. Special attention had to be paidto yy Radiators and 
the fit of the door and the smooth finish of the interior. The body 
(}” plate ‘Kynal’ M 39/2) was welded by the argon arc and Heat Exchangers 
Argonaut processes. 

























This radial sluice-gate is 6’ 6” wide and 
6’ high. It is made of aluminium alloy, to 
minimise maintenance costs. To obtain a 
clean design free from any crevices where 
corrosion might start, the gate was welded 


This 52’ tower weighs 10 tons 
and was fabricated in aluminium 
alloy by Marston Excelsior Ltd. 

—another example of the 


by the argon arc process, It is believed to . P ‘id ten is: 
be one of the first examples in this country ees sad Pi chat 
of a radial sluice-gate in welded aluminium Marston’s provide. 


alloy. 





MARSTON EXGELSIOR LIMITED 


FORDHOUSES, WOLVERHAMPTON. Tel: Fordhouses 3361 
(A subsidiary company of Imperial Chemical Industries Ltd.) pr 
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The Vokes Genspring ‘M’ range of Constant Support 
Hangers is the culmination of long, practical experience 
and laboratory research by Vokes’ engineers. Originally 
designed for rugged marine use, the ‘M’ range is more 
economical, both in application and first cost, and more 
compact than existing types; it also requires less headroom, 
Together with the other Vokes Genspring Constant Support 
Hangers, the new ‘M’ range provides the solution to any a 
pipe suspension problem. Jf you would like to know more, 

please send for full details of both types of Vokes Genspring 


suspension systems. 








Features of the new ‘M’ range: 
e Lower first cost 

e Increased travel 

e Less headroom required 


Suitable for all applications 






Vokes GenSpPing SUSPENSION SYSTEMS 


DEPT. H5 VOKES GENSPRING LTD - GUILDFORD - SURREY 












STRIP - TUBE - ROD - STAMPINGS 
EXTRUDED PROFILES 









TOUGH AND RESILIENT 


WEAR RESISTANT 






CORROSION RESISTANT 


MACHINEABLE 






JOHN TULLIS & SON LIMITED 
PLASTIC EXTRUDERS, St. Ann's Works, GLASGOW, S.E. 















Teleohone : Telegrams : 
BRIDGETON 1205-6-7-8 TULLIS, GLASGOW 
BRANCHES 
LONDON : 4 St. CHAD’S PLACE, GRAY’ 3 INN RD., 
W.C.A. TEL: TERMINUS 96 
BIRMINGHAM : EMPIRE HOUSE, 159 Gr. CHARLES St., 
TEL : CENTRAL 








2703 
9 BLACKFRIARS peal SALFORD 3. 


L : BELFAST 25359 





Aug. 15, 1958 THE ENGINEER 8! 





oe 
im a acamts ot the West When Goram and his twin brother decided to dig 
Bristol an outlet to the sea they set about cutting the Avon Gorge — sharing a pickaxe which they tossed to each 
other at the end of each four-hour stint. Tragedy overtook poor Goram before the job was finished. Asleep in his 


vast chair hewn from the living rock (you can still see it at Blaise Castle) he failed to hear his brother’s warning 


shout, and the pickaxe split his skull. 


Giant Strachan & Henshaw installations in many parts 


of the world are carrying on the benevolent Bristol 





twins’ tradition by making plant for the movement of 









material in bulk. Without the heartbreaking labour and 





the tragedy of the ancient story, but not altogether 


without romance... 
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BRABY 


for Metal Plate 
and Sheet Metal 
Fabrications 





Aero Jet Engine Test Cell Silencer. One of three 


sets for Royal Danish Air Force (Made by BRABY for 


Aug. 15, 1958 








their subsidiary company, Maxim Silencers Limited) Mild Steel Plate Cyclones and Ducting supplied 


and erected at large Cattle Feed Mill in London. 


BRABY, with six factories located in widely separated parts of Great Britain, have, for 
more than 100 years, specialised in Metal Plate and Sheet Metal Work. 

The technical knowledge and experience of our Staff and the employment of a labour 
force of skilled craftsmen, enable Braby to provide for Industry an efficient Metal Plate 
and Sheet Metal Work manufacturing service. 


We welcome your enquiries. 





Pressure Cylinder supplied to Mono Pumps Limited. 





DE RANGE OF FREDERICK BRABY & COMPANY LIMITED 


Head Office : 352-364 EUSTON ROAD, LONDON, N.W.1, TELEPHONE: EUSton 3456 


i Factories aT: London Works, Thames Road, Crayford, Kent. TELEPHONE: Bexleyheath 7777 
i Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
4 -& S Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 
Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 
OTHER OFFICES: 110 Cannon Street, London, £.C.4 (Export). TELEPHONE: MANsion House 6034 
Queen’s Buildings, 10 Royal Avenue, Belfast. TELEPHONE: Belfast 26509 
Palace Street, Plymouth. TELEPHONE: 62261 
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FRONT ACCESS TYPE 
for service up to 5000 amps at 660 voits 














Cut replacement costs 





Conveyor belts are expen- 
sive items. It has been 
proved that Westwood 
Dawes Rubber Disc type 
Impact Resisting Trough- 
ing Idlers reduce wear 
caused by the impact of 
heavy or abrasive material. 
It will pay you to fit these 
resilient idlers at all points 
of strain and at all loading 
and transfer points where 
wear is constant and the 
going tough. 


We also manufacture:— 


2,3 and 5 Roll Standard Troughing Idlers. 


ELEVATING & CONVEYING MACHINERY 
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FULLER DETAILS 
OF IMPACT IDLERS 
AND OTHER TYPES 
OF IDLERS AVAIL- 
ABLE ON REQUEST 











Flat and Return Belt Idlers. Rubber Disc type Return Idlers. Adjustable Take-Up 
Units for all duties. Mild Steel fabricated Conveyor Drums of any size AND COMPLETE CONVEYOR INSTALLATIONS. 


.WESTWOOD DAWES & CO. LTD., Bowling Green Road, Stourbridge, Worcs. Tel: 4741 (4 lines) 
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54 drawers like this 
make up our 













popular all-steel Type DS 
omwen se 94 DRAWER UN IT| ta 


119” tong, 5” wide, 3” high 


e cheaper 
OVERALL SIZE 


42° high, 36° wide, 12” deep 


Each drawer perforated, 
and with one free divider. 
or plain sided. 


Extra dividers 6d, each. 
54 cards free. 


e 
STOVE ENAMELLED 
DARK GREEN 


DELIVERED FREE TO 
ENGLAND, SCOTLAND AND 
WALES. 


$, 3, 4,and 4 H.P. Final speeds 
from 26 r.p.m. to 475 r.p.m. 
on all A.C. and D.C. voltages. 
Ball bearing spur gearbox ; 
motorand final shafts coaxial, 
with the same dimensions 
for all speeds and voltages. 


& 
BGEared acco ceaneo morors ito 


204 QUEENSTOWN ROAD + LONDON - S.W8 


motors Telephone: MACaulay 3211-4 


Subsidiary of Normond Electrical Company Limited 


Delivery from stock 


LJ 
SEND FOR SAMPLE DRAWER 
WITHOUT OBLIGATION 


N. C. BROWN LTD., creen Lane sTEELWorKs 


HEYWOOD, LANCS, Tel: 69018 (3 lines) 


















PRESS BRARES 
and Press Brake Tools 
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@ For forming sections in all metals, in No matter what 
4 aarp oti li all thicknesses, up to 20 ft. wide—Bronx 
; Brake engaged upon Press Brakes are faster and more versatile make of Press 


the manufacture of than folding machines and can be tooled 


for punching, shearing and notching. Of Brake you use, our 


lighting reflectors, at 


ra hd ear exceptionally massive design and con- FREE TOOL 
Scrubs Lane, London, struction—with guaranteed unbreakable 
N.W.10. fabricated solid steel frame—an outstand- SERVICE 










ing advantage is their ability to take . . 
“+5 pit i at bottom of stroke with- is at your disposal. 


out deflecting the frame. 
Range of sizes from 20 to 1,000 tons Large stocks of 
tools are held 


pressure. 
for immediate 
despatch. 





Please send 


for 


Explanatory 


Leaflet 


BRONX ENGINEERING CO. LTD., LYE, WORCS. Telephone LYE 2307 & 2308 


London & S. of England Agents for Press Brakes : W. E. Norton (Machine Tools) Ltd., Grosvenor Gardens House, Grosvenor Gardens, S.W.1. TATe Gallery 0633/4 
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The logical advance in Matec! 











OLD WAY 


This fluid seal involved 
internal threading of 
the tube, which was 
sealed with an expen- 
sive cap-nut. The 
assembly was laborious 
and spanners were 
needed. 































































THE SALTER WAY 


The tube is recessed 
and then simply 
groeuee with the 
ALTER Grooving Tool. 
A Circlip is snapped 
into position and 
secures the fluid retain- 
ing plate with positive, 
vibration-free locking. 
When necessary the 
Circlip can be removed 
quickly and easily. 


Ke 
Ww 






Zig 


“Lid” 





a Lc 


























save material—reduce assembly time 





When it’s a question of assembling components in operations. A large standard range is at your imme- 
any engineering field, Salter Retainers are the answer. diate disposal, and we should welcome the opportunity 
They replace nuts and bolts, screws, cotter pins, and to assist in developing special retainers to solve your 
eliminate expensive threading and machining problems. 





NEATER — MORE POSITIVE — PERMANENT RETAINING 


Send for the Salter Retainer catalogue 
—no designer is complete without it. ~- 
Circlips €) Fasteners Retainers Fixes 


Geo. Salter & Co. Ltd., West Bromwich - Spring Specialists since 1760 
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Gears 
for 
power 


transmission 


Whether you require an individual custom built gear unit of up to 


3,000 h.p. or the quantity production of small gears for auxiliary Top : 300kW Alternator 


drives, fifty years’ specialised experience of the Reid Gear Com- driving unit transmitting 450 h.p. 
pany will reduce the cost to the minimum. Precision machined and with speed increasing from 
subject to a rigid system of inspection, Reid gearing is designed and 320 r.p.m. to 750 r-p.m. 


engineered for efficiency—resulting in more economical operation 
and reduced maintenance. Whenever you need gears and gear units, 


of any size or quantity, call in the specialists—the Reid Gear Co., Ltd. : é ; : bia 
We also cut from customers’ own blanks and we are now able pag > aoatommee 
to quote quick delivery on aii orders for gears and gear units. from ‘ aa P.M. to 75 r-P.m. 


Write (or "phone Johnstone 861) for full details. 


a 
R e D | d Every type—every size—for every need. 


THE REID GEAR CO. LTD. LINWOOD Nr. PAISLEY. 














ELECTROLYTIC CONDUCTIVITY 
CONTROL 


The Type RC4 conductivity controller continuously 
monitors the purity of processed waters, wash and 
rinse waters, steam condensate, effluent concen- 
tration, etc., and operates electrical ancillaries such 
as magnetic valves, visual and audible signals, when 
the conductivity reaches a predetermined value. 











A wide selection of indestructible measuring cells 
for a variety of conditions are available for use 


with the control. Type RC 4 
conductivity controller. 





Other equipment includes: 

PORTABLE CONDUCTIVITY MEASURING BRIDGES AND 
RECORDERS - LIQUID AND SOLIDS LEVEL CONTROLS 
PROCESS TIMERS - PHOTOELECTRIC CONTROLS 
REGISTRATION CONTROLS FOR PACKAGING - ELECTRONIC 
COUNTERS AND BATCHERS, ETC. 


Glover Group 








Series CCA (patented) 
pipeline measuring cell. 


The last word 
in ropeway design 





Sat ar ten 


Descriptive leaflets RC4 and CC upon request. 


: An Aerial Ropeway may be the answer 

i to your transportation problems. E LECT RO AY i C SWITCHGEAR 

4 Write for illustrated brochure. 

‘ BRITISH ROPEWAY ENGINEERING CO. LTD. (LONDON) LTD. 

4 PLANTATION HOUSE, WORKS ROAD: LETCHWORTH: HERTS Telephone: Letchworth 1853 
ee ee London Office : 47 Victoria Street, Westminster, S.W.1. Telephone: ABBey 2771/5 





Telephone : MI Neing Lane 7901. 
Telegraphic Address : Boxhauling, Fen, London. 
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FORD 


7 POWER 


for industry 







Ford industrial engines are a practical proposition for many industrial equipments 
++. compressors, cranes, pumps, contracting equipment, earth borers, generators, 
railcars, welding plant, works trucks, tractors and conversions, Simple design, 
modern flow-line production methods and common interchangeable parts contribute 
to the low cost of these high efficiency engines. And remember, every Ford engine 
is fully backed by a World-wide Spare Parts Service Organisation. Take your choice 
from a wide power range... Diesel 30 to 86 b.h.p. and Petrol 21 to 87 b.h.p. 
(12-hr. rating). 

DIESEL ECONOMY—have you considered the replacement of existing power 
units in your equipment and trucks with the famous Ford 4D Diesel engine? 
You'll have the unique advantages of economy, long-life and low running costs... 
plus the best service in the World! 


Wherever you are, whatever your problem, we 
are at your service. For further details of 


BOOS 


and the equipments they power, contact your 
nearest Ford Dealer or write to a) 


SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND 


or gine> 


INDUSTRIAL 
ENGINES 





FORD MOTOR COMPANY LTD + PARTS DIVISION + AVELEY DEPOT - 











quality \ 


IN CARBON OR ALLOY STEELS TO B.S. 
SPECIFICATION ... 


. . . or to customers own specifications. The stringent requirements of 


es present day engineering call for homogeneous forgings in carbon and alloy 

Ounve 4 steels which conform rigidly to defined standards. 

: us \ Mountford forgings are backed by over 80 years’ experience, an important 
oO factor when you demand absolute reliability. 


~ We will be pleased to send you FORGEMASTERS SINCE 1872 


descriptive literature. 


JOHN MOUNTFORD and CO. LTD. 


MANCHESTER, Il Telephone: EAST 2006 (three lines) 


Included on Lloyds, Admiralty and Ministry of Supply Inspectoral Lists, 
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this A.B. is a 
tough old salt 


2 ALUMINIUM BRONZE has all 
the traditional Naval qualities. That’s 
why Lanarkshire make so many A.B. 
bolts, for they stand up to really hard 

wear and offer a high resistance to 

sea-water corrosion — just like any 
good sailor. On or by the sea, and even 
far inland, on chemical plants, oil 
refineries and electrical installation 
work there are many uses for a 
material of 45-55 tons tensile strength, 
which is not troubled by temperatures z fi 
of 300-406° C, and is immune from 
dezincification. For the technical all descriptions 
it is Aluminium Bronze D.T.D.197A 
and B.8.2033. For those who 
His ce ema in alloy and Carbon Steels 
matter of asking Lanarkshire for A.B. Bolt. Aye, Aye, Sir! (all heat treatment facilities) 


Black, bright, non-ferrous bolts and nuts, and high tensile 
bolts, too, by 








T. S. FORSTER & SONS LTD 


| A N A R KS H | R E FORGEMASTERS AND ENGINEERS 


es COPPERAS BANK FORGE, SUNDERLAND 




















Hamilton TEL: 2876 "GRAMS ‘FRAMES’ S'LAND 
* Lanarkshire + Scotland - Tel : Hamilton 1241-4 
p TY oy Ld By oy ed § ef €}4 hog Be 
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An “ Electro-Dynamic’’ Power “8 §> Ped 9 
Plant has been installed for Powers-Samas Sy 8g 






Accounting Machines Ltd., to provide the wide range 
of voltages and frequencies required to reproduce those 
obtained in any part of the world to which their 
machines may be supplied; E.D.C.C. supply all 
types of test equipment, including Dynamometers 
and Automatic Control Gear for all 









Variable Frequency Variabie Velange motor “Alternator ; Set. 
Centrol ese illustration shows Electronic Servo Regulator 
withdrawn for inspection. 







Input 400 volts 50 cycles 3 phase applications. E.D.C.C. Technical Staff 
Output 10 kVA single phase ‘ 
Voltage range 100/250 controlied + 3% are always available for consultation 
Frequency range 65/25 cycles stabilized electronically 
wantin + O07, af ent velve on customers’ special problems. 





















Photogrophs by courtesy of Powers-Sames Ltd. 


HLECTRO-DYMAMICeA> CONSTRUCTION CO LTD 


ST. MARY CRAY, KENT Telephone: ORPINGTON 2755! Telegrams: Eledamic St. Mary Cray 


Control Geer Division Glasgow Office 
BRIDGWATER, SOMERSET 40 LDSWORTH ST., C3 
Telephone: Bridgwoter 2882 Telephone: Central 2620. 
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efficiency and smooth, silent running are required. 

E.N.V. specialise in the design and manufacture of straight and curved tooth bevel . 
gears. They offer collaboration with engineers from the project stage on the design of 

gears and mountings. They have unique facilities for the large-scale manufacture of 

transmissions including final drives, differentials and axles for vehicles and agricultural *> 
equipment, precision gears for aircraft and gears for industrial applications. ee 


B Ny WV vo gears : 


les, 7, 
\ ao 


S p i ra | Spiral bevel and hypoid gears offer many advantages for right angle drives where high 








E.N.V. ENGINEERING COMPANY LIMITED 
Telephone: 


HYTHE ROAD, WILLESDEN, LONDON, N.W.1o 
LADbroke 3622 AP 56 








90 THE ENGINEER Aug. 15, 1958 


Manufacturers of... 
e STEE BLOOMS «+ BILLETS 
SLABS +: SECTIONS “a- 
2 COLLIERY ARCHES °- PIT PROPS 
G K ROOFING BARS °« LIGHT RAILS 


SLEEPERS and HAMMERLOCK STRUTS 


¢ PIG IRON oun 
HEMATITE 





© CASTINGS |... 
GUEST KEEN IRON & STEEL CO. LTD. 


East Moors, Cardiff. 


Telephone: Cardiff 33151 Telegrams: ‘‘ Billets, Cardiff’ 











Cheaper 
in the long run 





Serving Britains Industry 









ad 


GRIFFIN BRAND 


STEEL SHEETS 


Light and Heavy industry are 
served by Griffin Brand Steel 

















Sheets—Black, Galvanised, Flat 
and Corrugated. 


* We make the widest steel sheets 
and have the largest general 
galvanising plant in Great Britain. 











+ Metal Spraying by the most up- 
to-date methods done in our 
works or ‘in situ’. 





There's a very good reason why Bradford Auto Grind Valves 
are less expensive to maintain. They're so designed that, in 
closing, the valve seat is re-ground automatically. 

This operation gives positive assurance of a completely pressure- 
tight seal every time the valve is closed. Thus the Auto 
Grind valve can be relied on for exceptionally long service. 
















Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 







Send for details: 


UNITED STATES 
METALLIC PACKING CO. LTD. 


SOHO WORKS, BRADFORD 8, YORKSHIRE 
Telephone: Bradford 41264-5 Telegrams: ‘* Metallic” 


Branch Offices: LONDON LIVERPOOL © GLASGOW MANCHESTER 
NEWCASTLE « CARDIFF - SOUTHAMPTON - HULL - SWANSEA and BRISTOL 


nd McLean Lid. 


179 WEST GEORGE STREET 
GLASGOW, C.2. 


Tel : CENtral 0442. "Grams: “ CIVILITY Glasgow.” 
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Thompson 


These joints are self-adjusting and are very well 
made from fine materials. Used extensively on 
steering connections for every class of road 
vehicle, they are also valuable in a great many 
applications in general engineering, where 
their use can often save specially-made joints 
and at the same time give an improved result 


by eliminating backlash. 
A SPECIAL-PURPOSE JOINT 


The illustration shows a |” eccentric-type self- 
adjusting joint. This forms the crank-pin and 


big-end bearing of a crank operating the cutter 


LEAMINGTON SPA, 





AUTOMOTIVE PRODUCTS COMPANY LTD 
WARWICKSHIRE 


SELF-ADJUSTING BALL-JOINTS 


bar of a mower, at many hundreds 










of strokes a minute. 
We can produce joints of this and 
other types to suit customers’ 


special requirements. 





























el 

















Chemical workers stay fit and fresh with Spiratube ventilation—either 
pressure or exhaust. No need to fabricate unwieldy, permanent 
ducting at every fume source. Spiratube can be installed quickly and 


easily and moved from vat to vat, or room to room, as 
required. Light, tough, flexible, retractable (*It’s easily 
carried) Spiratube is the new, versatile ducting with a 
hundred applications in industry. An illustrated technical 
brochure gives you all the facts and figures. Send for 
your copy today. 


*Spiratotes - simple carrying frames - 
enable one man to handle 75 feet of 8” 
ducting easily. 


FLEXIBLE DUCTING LIMITED 


103, SHUNA STREET, MARYHILL, GLASGOW, N.W. 


Telephone: MARyhill 3729 Telegrams: FLEXIDUCT, GLASGOW, N.W. 
An associate company of George Maclellan & Co. Ltd. Established 1870 
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PNEUTOMATION 


j /, power in the right direction 


A push to production with the power of an elephant—that’s 
/ PNEUTOMATION |! Strong, steady power under perfect control, 
in the right place at the right time. The power to do anything 
from bell-ringing to jig-boring—and do it faster, at less cost. 
A wide range of standard equipment makes the system adaptable for 
any layout, any space. Simplicity of design, careful workmanship 
and completely non-corrodible materials cut replacement and 
maintenance costs, ensures that Lang PNEUTOMATION 
is a really long-lasting trouble-free pneumatic power system. 


















Pneutomation never forgets to operate 





The ‘ Pneulang’ basic cylinder unit, just one of the 264 cylinders 
available ‘ off-the-shelf’. The range of PREUTOMATION 
equipment also includes many types of manual and automatic 
valves, lubricators, air flow regulators, pipes and fittings, etc. 
PNEUTOMATION 
energy under control 









‘YLANG PNEUMATIC LTD 


IS2IE-F-3 


VICTORY WORKS BIRMINGHAM ROAD WOLVERHAMPTON T« 





Associated with Desoutter Brothers (Holdings) Ltd. P1652 











HEAVY 
‘WELDINGS’ 


We undertake the fabrication 
of frames and casings for heavy 
machines, welded from plate- 
work and sections of our own 











manufacture. 


The illustration shows a press frame for Hugh Smith 
& Co. (Possil) Limited, of Glasgow. 

This is 12 ft. high, 9 ft. deep and 5 ft. wide, and has a 
capacity of 250 tons. 


DORMAN LONG 


DORMAN LONG (Stee/) LTD., WELDING DEPARTMENT, REDCAR, YORKS. 
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TOP (left) Radar Island, Atlantic Ocean. 
BOTTOM (left) Deep Water Quay, Greenland. 





(right) Barry Dry Dock, South Wales. 
(right) Stokes Hill Wharf, Darwin, Australia. 


(Designed by the DeLong Corporation of America—constructed by John Howard & Company Ltd.) 


_s STEEL STRUCTURES LIMITED’S works in- 
clude the most modern equipment for the fabrication 
and assembly of all types of special or unusual steel struc- 
tures. Fully automatic continuous welding equipment, posi- 
tioning and manipulating welding gear with profiling and 
planing equipment for handling all types of steel plate 
and sections are available. 

In addition to the fabrication and assembly of off-shore 


mobile oil drilling platforms, radar islands, floating dry 
docks, deep water docks and jetty heads, the works can 
undertake the following operations on a strictly competitive 
basis: pressure vessels of all types; large diameter heavy 
steel pipework; pontoons and barges ; all-steel rail waggons 
and bulk containers; floating docks ; tubular structures; dry 
dock gates ; oil and other liquid storage tanks ; hatch covers ; 
welded steel framework for the constructional industries. 


Steel Structures Limited 


OF SOUTHAMPTON 


IN ASSOCIATION WITH THE DELONG CORPORATION OF AMERICA 


AND JOHN HOWARD & COMPANY LIMITED 


Works : Western Avenue, New Dock, Southampton : 


13, Buckingham Gate, London, S.W.1. 


: 29 Broadway, New York 6 
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RING CLAMP BOLTLESS DOORS — 


for vacuum and pressure vessels 




















| 
7 Jenkins ring clamp boltless doors offer easy access to all types of pressure and vacuum 
Bias Ree | vessels without impairing sealing efficiency for vessels requiring frequent opening. This 
r i | | brings about a considerable reduction in the cost of labour and increases the speed of 
. | operation. 
| | The ring clamp is so arranged that when it rotates, its mild steel clamp tongues engage 
\ | with corresponding tongues in the door flange. The pressure load on the door is taken 
| entirely by these steel clamps—while a sealing gasket ensures that a positive pressure 
\ | seal is maintained. The door itself does not rotate so there is no wear on the sealing 
Horizontal Vessel Door : gasket. A safety locking arrangement provides protection against movement of the ring 
moved by Side Davit | clamp while the vessel is under pressure. 
| The small movement of the ring clamp necessary to disengage the door can easily 
7 be accomplished by manual operation or by electric, hydraulic, or pneumatic power 
| operation. 
| The Jenkins ring clamp boltless door is suitable for 
| vertically or horizontally arranged vessels. Ring clamp 
By boltless doors with a short extension shell and bolting 
| flange are available for adapting existing bolted door vessels 
: to this system. 
| Boltless doors are suitable for Kiers, Sterilizers, Vul- THE SIGN OF 
Power Operated | canizers, Impregnating Autoclaves and similar ves sels. cape aerate 
Boltless Door and 
Clamp Ring | The latest technical leaflet No. 6A gives full information and is available free on request 
{ 


ROBERT JENKINS & CO. LIMITED, ROTHERHAM 
Telephone: 4201-6 (6 lines) Established 1856 
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...Wwhen you've got 
a broken hydraulic line 
on your hands! But a small 
stock of Hi-Flex Hose and 

Self Fitted Couplings will 

enable you to make up your 
own Hose assemblies on the 
spot. 


as they arise and keep valuable 


Deal with emergencies 


machinery in Service. 
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These Hi-Flex Couplings are Self Fitted and 
can be re-used and are supplied in sizes from 
4” to 14” I/D to fit all British and American 
threads. Equipment requiring special ends 
can be supplied to customers own 
specification. 


The Technical Advice of our Representatives is 
available to you at all times. 


self-fitted couplings Con! 


Oil FEED ENGINEERING CO. LTD., 
18, DENBIGH ST., VICTORIA, S.W.lI. 
Telephone : ViCtoria 9807/89. 








SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 


Manufactured 


JOHN TONK 


CENTRAL SPRING WORKS 


&CO 
LTD. 


Furnace Hill, 





SHEFFIELD, 3 


SHEFFIELD 24679 HEFFIELD.3 











WELDED STEEL PLATEWORK | 


In 4” to 4” thick Mild Steel 


PRESSURE VESSELS 












CHIMNEYS 
DRYERS 


CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 
THAMES R° BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 
















SAWS 


FOR MILLING CUTTERS - SLITTING KNIVES AND 
BALL AND ROLLER BEARINGS - 
AND MANY OTHER PURPOSES— 


GEARS 


— 


PLASTIC SHIMS 
From ‘0005". 001", -00!5" up 
to "040" 


EASY TO IDENTIFY - EASY TO USE 
Write for Samples and Literoture or Mail Biveprint for quotation 





Budenberg 


<aaae 


We now have good stocks of 


PRESSURE GAUGES 
2}", 3", 4” and 6” dials 
in all standard ranges. 


BUDENBERG GAUGE CO.LITD., 


BROADHEATH Wr MANCHESTER 


RE 
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“The Consul from the Clean Air Department 
wants to know the grit content.” 


Sooner or later, you may find yourself literally sitting on top of a similar volcano! ! If grit or 
dust emission from your plant is liable to call forth official action, send for the soothsayers from 


Mancuna—a small tribe of specialists living in the smoky part of Caesar’s island, Britannica. 


let cope with your clean air problem 


MANCUNA ENGINEERING LIMITED * DENTON : MANCHESTER (Tel: DENTON 3965 (5 lines) 
London Office: 59 VICTORIA ROAD * SURBITON * SURREY ° Telephone Elmbridge 9793 
SPECIALISTS IN GAS CLEANING AND DUST TECHNOLOGY 
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YOURS 
PRECISELY... ¢ 


W. E. Sykes Ltd.—specialists for 
more than 30 years in the design 
and manufacture of machines and 
tools for gear production— invite 
a closer look at the model V4 
fine pitch gear shaper. 

Especially suitable for producing 
fine pitch gears up to 4 inches in 
diameter arid from 16 to 100 D.P. 
for use in instruments and 
intricate mechanisms, the 
precision model V4 will produce 
with equal accuracy external and 
internal spur gears, helicals, 
sprockets, serrations, ratchets and 
many intricate profiles. 
Tooth-to-tooth and total 
composite errors of gears 
generated are guaranteed to be 
within the Admiralty Class 1 
specification ‘Precision Gearing 
for Control Systems’. 

Fullest details and descriptive 
literature are freely available, 
together with the experience of the 
Sykes Technical Advisory Service. 





PRECISION 
GEAR SHAPERS 





W. E. SYKES LTD - STAINES - MIDDLESEX - ENGLAND 


and associated companies 

Sykes Tool Corpn. Ltd., Georgetown, Ontario, Canada. 
Sykes Machine & Gear Corpn., Newark, N.J., U.S.A. 
W. E. Sykes Ltd., Mascot, Sydney, N.S.W., Australia. 
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POWER STATIONS Cleveland have 
played their part in meeting Britain's 
need for more electrical energy. The 
huge steel frames have been fabricated 
at top speed with highly developed 
welding techniques. Members are 
produced up to 95 ft. long and 42 tons 
in weight, with a tolerance in length, 
twist or bow not exceeding } inch. 


RAILWAYS Movement of merchandise 
and people becomes yearly a greater 
task. Cleveland are helping not only 
with the construction of new bridges, 
but the re-construction and repair of 
old bridges. 


DEEP FOUNDATIONS Necessity and not 
the ease of engineering dictates where 
many structures must be sited. So deep 
foundations are needed. Cleveland 
have wide experience all over the world 
and can be relied on to appreciate 
difficulties and find sound solutions. 





As new needs occur, so new problems arise. Cleveland welcomes 
the chance of assisting in their solution. Excellent facilities 
are available for design, detailing, fabrication and construction. 


THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTOR. 
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WL (PATENTED) 


For Leakproof Fluid Transfer to 
Rotary & Semi-Rotary Machines 


FILTON LIMITED, 


CLAPHAM STREET, LEAMINGTON SPA WARWICKSHIRE 
Telephone : LEAMINGTON SPA 6111! /2 
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: Screcte 


LOCOMOTIVES 





Designers and Builders of 
Steam, Diesel and Diesel-electric eo 
and Battery Locomotives for 
all purposes. Flame Proof 
Diesel and Battery Locos 
for underground working. 


HUDSWELL, CLARKE 


& COMPANY LIMITED 
Railway Foundry, Leeds 





* LONDON OFFICE: 
s 120/122 Victoria Street, 5.W.1 
: CROSTHWAITE FURNACES and 
@ TEFHONE: SCRIVEN MACHINE TOOLS LTD. 
@ Victoria 6786 





York Street ironworks, Leeds 9 Tel.: 32411- 
32, Vietoria Street, London, $.W.i  Tel.: Abbey Wee 














AERIAL PHOTOGRAPHY 


A photograph of your Factory Site taken 
from the Air is a powerful asset in any 
ADVERTISING CAMPAIGN 


Also future plans and recent developments 
can be discussed by Directors 
WITHOUT ACTUALLY VISITING THE SITE 


3% AIRVIEWS LTD 
ys" MANCHESTER AIRPORT 


Manchester 22 
GATLEY $502 
LONDON AVENUE 2525 
Also PERSONAL CHARTER AIRCRAFT AVAILABLE up to /0 seats 




























ARE THESE 
YOUR 
SPECIFICATIONS! 





Howard Stainless Steel Centrifugal Pumps have been 
designed to meet a special need in the chemical and food 
industries. Strongly constructed in stainless steel and other 
corrosion-resisting alloys, they are single stage pumps, of 
robust construction, with external heavy duty ball and 
rolier bearings. f 

VERSATILITY: The range covers outputs of up to 250 g.p.m. 
and heads as high as 140 p.s.i. Howard Centrifugal Pumps 
are made in two classes: FOR CHEMICALS: a normal centri 


fugal pump with closed impellor, having flanged connections. 
FOR FOOD: pumps with all internal parts machined all over 
and specially arranged for casy cleaning. 


SPECIAL MATERIALS: Al! these pumps are available in a 
wide variety of corrosion-resisting and other alloys, such as 
Firth-Vickers Staybrite F.M.B., F.D.P., 254 Stainless Steels, 
Langley Alloys, 4R, 5R, 6R and 7R, 88/10/2 Gunmetal, zinc- 
free bronze, and all grades of aluminium. 


if they are—the answer is a 


HOW arFKC ceNTRIFUGAL PUMP 


ALSO MANUFACTURERS OF HOWARD ROTARY ‘Mm’ TYPE, TRIPLEX & PROPORTIOMETER PUMPS 





For further information, please write to: 

HOWARD PNEUMATIC ENGINEERING CO. LTD., 
FORT ROAD, EASTBOURNE TEL: EASTBOURNE 1179 
GRAMS & CABLES: HOWMATIC, EASTBOURNE 
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MARTIN-BLACK WIRE : 


LEAFLETS 


Give your Kopes a 


give hints on how to make your ropes longer. Your set is 

available on request. Useful’ data on use care of Wire Ropes have é 
been collected and published by us and should be of assistance in 

obtaining maximum life. 


MARTIN, BLACK & CO. (WIRE ROPES) LTD., 


SPEEDWELL WORKS, COATBRIDGE, GLASGOW. 
9/10 MARBLE ARCH, LONDON, W.1. 





Telephone : COATBRIDGE 567 (Priv. Exch.) : 


Telephone: AMBASSADOR 0051 

31 N. JOHN STREET, LIVERPOOL, 2. Telephone: CENTRAL 0924 (2 lines ) 

640 WOODBOROUGH ROAD, MAPPERLEY, NOTTINGHAM. . Telephone: NOTTINGHAM 64397 and 66055/6 
13 SANDHILL, QUAYSIDE. NEWCASTLE-ON.-TYNE. Telephone: NEWCASTLE 2-1282 

CARDIFF: D. M. STEVENSON & CO. LTD., THE EXCHANGE, MOUNT STUART SQ. Telephone: CARDIFF 32162 


ALSO: MARTIN, BLACK wena ROPES (CANADA) LTD., 2062 ALBERT STREET, MONTREAL 3, AND 285 BERING AVENUE, TORONTO 16 
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Are you wasting 
skilled men 
on repetition work ? 


You can save your skilled men for work that only 
skilled men can do when you convert your 
machine tools to fast automatic repetition 
work with the economic Metrovick hydraulic 
copying system. Stepped shafts, tapers and 
concave and convex shapes can all be turned 
to follow the contour of a master template or 
sample work-piece with a speed and precision 
quite independent of operator’s skill. Savings can be 
effected at almost every stage of production. 

















Metrovick hydraulic contouring 
attachment fitted to a Richards 6-ft. 
Double Standard Vertical Boring and 
Turning Mill. 





A Denham 16-inch swing centre lathe 
fitted with the Metrovick Junior Mono- 
block hydraulic copying attachment. 





se 





¥ 


Hydraulic copying attachment fitted to 
a vertical milling machine. 






4 





PLEASE WRITE FOR 
FULLY ILLUSTRATED INFORMATIVE LEAFLETS 
* Robust, economic and dependable 
* Does not interfere with the normal use of machine 
* Low initial cost compared with other systems 


* Suitable for internal copying 
* Force on stylus not exceeding 3lb 


METROVICK HYDRAULIC COPYING ATTACHMENTS 


G/A 603 


METROPOLITAN -VICKERS 





An A.E.I. Company 
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Distington - Goodman 


#2 BELT CONVEYOR STRUCTURE 


( Patented ) 


— increases belt life 

— reduces installation costs 
— increases capacity 

— almost eliminates spillage 
— inexpensive 


INTERMEDIATE STAND 


CONVENTIONAL STRUCTURE The longitudinal members of this 
(Adjustable for height) Mee 


conveyor structure consist of 3” 
dia. steel ropes in tension. 

The connections at the ends 

of each troughing idler shaft are 
hinged. These basic features 





provide a resilient conveyor 


which is easy to stack, transport 


Greater conveying capacity 
. obtainable by increased troughing i anes ve in whi 
TYPICAL ANCHORAGES aii si and install — a conveyor in which 


impact damage to the belt as it 
passes over the idlers is greatly 
reduced. The belt is easy to 
train. The bottom belt is in 





full view and there need not be any 
concealed rubbing between belt and structure. 


LiTSTINGTON 


sseocleegiaeti ENGINEERING COMPANY LIMITED 
WORKIN¢ CUMBERLAND ENGLAND 
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STAN 











THE ELECTRIC CONSTRUCTION COMPANY LTD. 
BUSHBURY ENGINEERING WORKS + WOLVERHAMPTON 








-POHLIG 


utcestelaliael 
atelateiitare) 
Plants 


Conveying 
Installations 
Cranes 

Lifting Equipment 


Aerial Ropeways 


J. POHLIG AKTIENGESELLSCHAFT - COLOGNE 
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The whole of the scaffolding 

supporting the shuttering for 
this bridge erected in 1,100 
man hours. 


Labour force of only five men on 
scaffolding (3 of which were unskilled). 


Only Safway equipment used throughout. 


? a, 
a a. a 


Size of each arch 75 ft. x 25 ft. Gins. x 28ft. 6in. wide. 
Total load per arch 215 tons. 


ae», “oe 
te 


Minute adjustment of scaffolding to follow arch curve 
achieved with Adjustable screws in base and head. 


—— | 
ie. | 
* 7 ie 
a 
— 
is ae 


6 Joiners work reduced to a minimum. 


a 
A 


Contractors : H. M. Murray & Co. Ltd., Glasgow and Inverness. 


—" fi: ie 
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4 
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adjustable 
fork heads 





STERLING FOUNDRY SPECIALTIES LTD. 


LONDON BEDFORD EDINBURGH 
Iddesieigh House, Sterling Works, 23 Ruciand Square, 
Caxton Street, $.W.!. Bedford. Edinburgh, |. 

Tel.: ABBey 3017/8 Tel.: Bedford 5338 Tel.: Fountainiridge 
(2 lines) (3 lines) 3254/5 


; ; GLASGOW JARROW BRISTOL 
4 28, Renfield Lane, Sterling Factory, 17S, White Ladies Rozd, 
4 Glasgow, C.2. Jarrow, Co. Durham. Bristol, 8. 
Tel.: City 6201 Tel.: Jarrow 89-7721 /2/3 Tel.: Bristol 39112 
Cogent 


Photo by courtesy of the City Engineer, Aberdeen — A. G. Booth, M.E., A.M.I.C.E. 
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Q ‘V-F boiler type 
HEAT EXCHANGERS én gt 


SS 








SRE AEE RNA ARS a RR 


Q.V.F. Boiler Type Heat Exchangers incorporate the 
condenser type of coil unit with, however, the inlet at 
the top and the outlet at the bottom, thus preventing 
breakage due to steam hammer when steam is used as 
the heating medium. 

The whole range of Q.V.F. Heat Exchangers and a range 
of interchangeable chemical plant units are fully detailed 


in “ Glass for Industry,” the Q.V.F. Plant Catalogue. 
We shall be pleased to forward your copy on request. 


Tre Cbd cM ols in Geo 


DUKE STREET - FENTON 


STOKE-ON-TRENT - STAFFS 
TEL: LONGTON STAFFS 32104 
GRAMS : GLASSPLANT - STAFFS 











HAVE YOU 








A THICKNESS 


MEASURING 





PROBLEM ? 


Compact and easy to use, the Elcometer provides a simple 

economic method of measurement from one side without damage to surfaces. 
It gives split-second thickness readings of all non-magnetic 

coatings on ferrous bases with an accuracy 

of + 5% + .coo1”. Non-ferrous foils, sheetings etc., 

can also be measured if laid on a ferrous base. 

A wide range of models includes versions for gauging 

Ferrite percentage content of stainless steels and 

graphitic corrosion penetration in cast iron. 





THE 


ELCOMETER 


THICKNESS GAUGE 


BAST LANCASHIRE CHEMICAL COMPANY LIMITED 
Fairfield 1 Manchester 


Agents throughout the world. 








Measures :- 
®@ Coats of paint. 
@ Vitreous Enamel. 
® Tobacco Leaves. 
@ Plastic Coating or Sheets. 
@ Fibreglass Hulls and Bodies. 

@ Non-ferrous Films of all kinds. 


For further information, send coupon for free booklet. 
You are also invited to seek advice from our technical experts. 





To East Lancashire Chemical Co. Ltd., Fairfield 1 Manchester. 
Please send me a copy of booklet “ The Elcometer Thickness Gauge”’. 
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STRAINERS 


Made in sizes 4” to 4” in Cast Iron, Cast Steel or Gun Metal. 
Illustration shows “ The Lancaster "’ T Strainer, with element 
removable from top. 
Perforated Copper element, but Stainless Steel can be 
supplied if required. 









LANCASTER: TONGE LTV 


PENDLETON- MANCHESTER: ENGLAND 


Telephone: Pendleton 1464/5 /6 
Telegrams : Pistons,Manchester” 
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STAINLESS STEEL 
PUMPS 






Centrifugal Pumps available 
with liquid end or complete 
pump in 18/8/3 stainless steel. 
Packed stuffing boxes or mech- 
anical seals. 





For details send 






GIRDLESTONE PUMPS LTD. 
23, Davies St., W.1. MAYfair 1354 








TH 








Bxtists in Cotrosiop 


Resisting Steal 
Castings 


e ALLOY STEELS 

e CARBON STEELS 

e HEAT RESISTING STEELS 

@ STAINLESS STEELS 

e CORROSION RESISTING STEELS 


All castings can be machined 
in our modern machine shops 


LAKE & ELLIOT, LTD., 
BRAINTREE - ESSEX 
TELEPHONE : BRAINTREE 1491 
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EVERYTHING IN SHEET METAL WORK 
GENERAL ENGINEERING 


onsult 


VW. 


FOR FABRICATION and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 
Plants, Tanks Cylinders Turning Milling etc. 
PLATING, Chrome, Nickel, Cadmium etc. 



























































A.l.D. and A.R.B. 


ee approved 
Vv Cco., LTD. 


Radspray Works, High Street, Stratford, London, E.15 Tel: MARyland 676! (6 lines) 
Also at: EASTERN INDUSTRIAL ESTATE, HARLOW, ESSEX Tel: 2472/ 
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“GPR 


For years N.S.F. have been working with 
leading engineering firms, supplying steel 
castings of proved reliability. An up-to- 
date foundry employing electric melting 






Loco Axle practice, with facilities for rapid produc- 
boxes. A typical tion of castings up to 25 cwts., also one 
job cast and of the best equipped machine shops in the 
machined by North is at the service of all who need 
N.S.F. steel castings to exact specifications. 


National Steel Foundry— 


(1914) LTD. KIRKLAND WORKS, LEVEN, FIFE. PHONE LEVEN @3. Lonpon Orrice, ALEXANDRA HOUSE, KINGSWAY, a 
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W.S.E. 22. 








The short answer is: Consult the Wallsend Liquid Fuel Burners are serving Industry in a 


WALLSEND SLIPWAY diversity of ways. They are also installed in many famous 
AND ENGINEERING buildings—grand hotels, concert halls, public buildings of 
COMPANY LIMITED— all kinds and, as is well-known, Wallsend Fuel Burners 


i : are $s ] ioning i f the famous shi 
specialists of long experience in manufacturing and mooth y functioning —— s sh P 


installing every type of Liquid Fuel Burner. that sail the seas of the world. ° 


There’s a Wallsend Liquid Burner for EVERY Industrial Purpose. _«) BS 
— | = 3 
= | i rm , pad : ae: 
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For the detailed answer, write to :— 


THE WALLSEND SLIPWAY & ENGINEERING COMPANY LIMITED, \ WALLSEND-ON-TYNE. 
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Wedglok nuts are completely self-locking. They will not 
5 
work loose through vibration or reversal of stress. They 





need no locking devices—and the locking-action is unaffec- 


ted by age or temperatures within the normal range. 


How is it done ? 


In a Wedglok nut the locking element consists of a tough, 
resilient nylon pellet. This is inserted in the body of the 
nut and projects slightly above the crest of the thread. 
When the nut is turned the pellet sets up a wedging action, 
gripping the threads tightly. This counter-thrust creates 
metal to metal engagement of mating threads. The Wedglok 
principle can be applied to screws as well. 


If it's a matter of how to fasten one thing to another... get in touch with G K4 N 


Wedglok Seif-Locking Products are manufactured under licence in the United Kingdom solely by 
GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., SCREW DIVISION, BOX 24, HEATH STREET., BIRMINGHAM 18. TEL : SMETHWICK 1441 


s/wn/seas 
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“IF YOU CAN MEASURE STEAM— 
—YOU CAN MEASURE WASTE” 
with the 


““CURNON” 


STEAM METER 


@ 24-HOUR GRAPH RECORDS 
@ EASY INSTALLATION 


@ AUTOMATIC 
PRESSURE COMPENSATION 


@ ENTIRELY MECHANICAL 


@ INTEGRATOR CAN BE 
PROVIDED 


@ CAN BE FITTED ABOVE OR 
BELOW PIPES 
DON’T LET PROFITS 
GO UP IN STEAM! 
FULL DETAILS ON APPLICATION 


CURNON excinceainc co 


CLAUDE ROAD WORKS, CHORLTON, MANCHESTER, 21 


iw? Wists || ELEVATORS 


WILLIAM 
FINUCANE 
“Fressings) 
LTD. 


A.1.D. A.R.B, 


ELGAR 3757/8/9 


16A, HILLSIDE, STONEBRIDGE 
PARK, LONDON, N.W.10 


COMPLETE HANDLING PLANTS 
SKIP HOISTS - CONVEYORS - BUNKERS 
ELEVATORS - BATCH WEIGHERS 


RICHMOND WELDING CO. 
Stalnless Steel, “Copper and MECHANICAL EQUIPMENTS LTD. 


Aluminium Welded by the 67-69 ST. PAULS STREET, LEEDS, | * TELEPHONE: LEEDS 31938 (3 LINES) 
Argon Arc or the Argonaut 
Process. Engineering. 

Tel: BRADFORD 25405 


i SGali as RAVENSCRAIG 


ic SUTCLIFFE CONVEYORS WERE CHOSEN BY THREE OF 
THE MAIN CONTRACTORS FOR THE NEW RAVENSCRAIG 
STEEL PLANT OF MESSRS. COLVILLES LIMITED. 


*. 
sa ~ MAIN. CONTRACTORS. 


ASHMORE, BENSON, PEASE 
& CO. FOR ORE & COKE 
CONVEYORS. 


s STRACHAN & HENSHAW 
ou, onee LTD. FOR LIMESTONE CON- 
VEYORS. 





HEAD WRIGHTSON IRON & 
STEEL WORKS ENGINEERING 
CO. LTD., FOR SINTER CON- 
VEYORS. 
a 
DS RICHARD SUTCLIFFE 
LIMITED 





HORBURY - WAKEFIELD 
ENGLAND 
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When it comes to producing wirecloth—‘‘United” take ze 





some beating. Long experience of industry’s 
wirecloth requirements in all its various aspects 


1-400 mesh enables “United” to give a service which 


is second to none. iq 


Normal meshes in standard metals are available from 


stock and wirecloth can be woven to your 





own specification from | to 400 mesh. : 
THE UNITED WIREWORKSLTID | 





GRANTON ° EDINBURGH . SCOTLAND pi 
Telegrams & Cables: SCOTIA - EDINBURGH - TELEX Telephone: GRANTON 83245 (8 lines) 
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; 8'1” x 610" x 3’3” 
1 Weight: 
' 5 tons 16 cwts. 
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Jarrow Castings for Nuclear Power Plant 


4 





In the cooling system for the reactor at Calder Hall, the 
54! valves are working at the unusually high temperature 
of 700°F. One of them is shown here with a body of 
J.M.I. cast steel. Before installation on this vital job, the 
casting was subjected to the most exacting hydrostatic, 
operating and tightness tests at full working pressure. 











| Jarrow Metal Industries Ltd. 


WESTERN ROAD, JARROW 


RONG WHITWORTH (METAL INDUSTRIES) LTD., CLOSE WORKS, GATESHEAD 8, CO. DURHAM. 
IN ASSOCIATION WITH ARMST AM. 
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CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


4}. per a a eaaanil b weute Minimum 16/-. 
column inch and rota. 
are reduced rater fs. not on a pr rete bat) fr 


inches) and upwards, eg.. i-page £25 10s. 
Series Discounts. Fer edvertionments 1 inch and upwards. 6 insertions 5%. 13 insertions 10%. 


12 lines to 1 inch. 
advertisements of 
d-page £48, Full page £ 





Inch Rate. 


42/- per single column inch and pro rata. 


Aug. 15, 1958 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., }-page £22. 4-page £41 10s. Full page £78. 


26 insertions 15%. 


and Serci-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
menses ae Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches). 


i 


seas ve omen 2/- which includes forwarding of replies. 


Dates. ~“Run-on ™ and “ Semi-displayed " advertisements by noon Tuesday for pélineation on Friday same week. 
Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 
Artcutinamante tar quvtication thoutd be oddrened to;~Classified Advertisement Dept., “ The Engineer 


sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Urgent advertisements may be telephoned to CENtral 6565. 


** Displayed *’ and *‘ Illustrated "’ advertisements by noon 


”, 28 Essex Street, Strand, London, W.C.2. 





PUBLIC APPOINTMENTS 


COUNTY BOROUGH OF 
DONCASTER 


SENIOR ASSISTANT ENGINEERS 








H. R. WORMALD, 
1, Priory Place, ‘own 
2nd August, 1958. £8234 





SOUTH OF SCOTLAND 
ELECTRICITY BOARD 


BOARD HEADQUARTERS, GLASGOW 


APPOINTMENTS 





Applications are ag A for the following super” 


annuable ts the Duateeten/Con- 
@ruction ofthe Chel Ea s Department 
ay SENIOR GGHTSMEN. (Reference No. 


should a oes Higher 

National Certificate or equivalent qualifications. 
Grade 3 £760/ £3860 A pace in accordance with 
of Schedule “D” to the National Joint 


RING DRAUGHTSMEN. (Refer- 
ence No. pe sary g 
Candidates should preferably possess an Ordinary 


| Certificate. 
£595/£715 7 annum, in accordance with 
6 ‘of Schedule “ * to the National Joint 


oF 


ty bre Pridey. I 12th September, Suse Tose pests 
SLACK SLUICE INTERNAL 
DRAINAGE BOARD 


—_——- 


P. 


ie 





APPOINTMENTS 
Applications ae ined fr the flowing appt 
ments for the preparation and of Land 
Drainage Schemes within the 


De SSISTANT ENGINEER. "Special Grade 
£930 by £40 to £1030) or other Grade according to 


©} SURVEYING G ASSISTANT, 
Grade A.P.T. 1 (ES7S-£725). 


The posts are 
ape me erenene Sil be ove 
oe ceadilasee with Land Drainage experi- 


( 


Be 


ence. 
Applications with sam of sun rs 0 
wadersigned by Int September 1958 
. CLARK, A.M.LCE., 
Engineer to the Board. 


PUBLIC APPOINTMENTS 





DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 
WATER POLLUTION RESEARCH 
LABORATORY, STEVENAGE 
ASSISTANT EXPERIMENTAL OFFICER 


_— 


D.S.LR. requires ASSISTANT EXPERIMENTAL 
OFFICER at Water Pollution Laboratory, 
drawings and assist in design- 

apparatus. 





design desirable. 
ifications: G.C.E. (Advanced) in Mathe- 
matics, and a Science subject. Over age 22 Pass 
neem Bg in Mi ngieending or 
generally expected. 
Normal 


Salary : £478 (at age 21) to £800 (men). 


promotion to Experimental Boer Ge to £1130). 

Houses and flats to rent usually available in Stevenage 

for staff of the Laboratory. 

a — be gag ony —— and ee 
egister 26, London, S. 

as & $3/A. “Closing date 29th August. 





BRITISH RAILWAYS RESEARCH 
DEPARTMENT 


DERBY 





SENIOR TECHNICAL ASSISTANTS 
acancies at Derby for SENIOR TECHNICAL 
ASSISTANTS (2 posts) as members of an Instru- 
mentation Group engaged on :— 


(i) The application of i-conductors to 
Automatic Train Control problems. 

(ii) Electronic problems arising in Railway 
Engineering Research, including provision of 
—es facilities. 

Professi or Academic qualifications desirable, 

poe ny af eh pg wisdge of electricity and 


in electronics. 
= a "£833 to £985 per annum. 
Superannuation and certain free travel facilities. 
Medical examination. : 
Applications, — age, eations, &c., to :-— 


rector of Researc’ 
BRITISH TRANSPORT COMMISSION 
(British Railways Division), 
222, Marylebone Road, 


London, N.W.1. 


WEST KENT MAIN SEWERAGE 
BOARD 


E8256 





ENGINEERING ASSISTANT 


ASSISTANT ae for a position as ENGINEERING 
NT are invited from university 
bers of the Institution 


Saaineere, a b ay experience of the design of 
ype Hage to ability 

mencing 

in the Special Grade £780-£1060 ps. Ne National con- 


the names and addresses of two referees should be 
sent to me within 10 days of publication of this 


advertisement. 
A. J. W. JEFFERY, 
Secretary of the Board. 
20, Blyth Road, 
Bromley, Kent. E8116 





CITY OF NOTTINGHAM 
WATER DEPARTMENT 








* CIVIL ENGINEERING ASSISTANT 





Applications for this 


September 
secbess ie tae lowed aan ae cording to 


£1030. 


T. J. OWEN, 
Town Clerk. 
Guildhall, 
Nottingham. E8262 


PUBLIC APPOINTMENTS 





NORTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 
AND MID HERTS GROUP 
HOSPITAL MANAGEMENT 
COMMITTEE 


GROUP SUPERINTENDENT ENGINEER 

intment of a 

must have completed an apprenticeship 
engineering 


Applicants 
in mechanical and have a sound know- 
ice of the efficient 


ak oN. A. such 

in position types 
of mechanical and electrical services as are found in 
tien ts eaglasmring tihaslony tad hold Peeples 
tion irst-c 
Cortificate of Competency in Marine i or 
an equivalent qualification. 

In addition to the normal work of the Group 
which is calculated in the 404-50 points range, the 
successful te will be uired to supervise 
some of the i f 





CENTRAL ELECTRICITY 
GENERATING BOARD 


STATION PLANNING AND 
DEVELOPMENT BRANCH 





SENIOR ASSISTANT ENGINEER 
(HYDRO-ELECTRIC) 


SENIOR ASSISTANT ENGINEER (HYDRO- 

ELECTRIC) required in Station Planning and 

t Branch at uarters, London, 

S.E.1, to assist in the oe economic investi- 


gation of hydro-electric and related projects, the 
the general 


of designs and layouts and the 
ion of design and ae work 
the —— s' Candidates, who 


an engineering or comparable 
me pen should have experience in 
sicher the Givi engineering or plant design aspects of 
hydro-electric development and preferably have been 
engaged in the preparation of initial project reports 
and estimates for such schemes. Salary within scale 
£1435~£1795 per annum. 
rite for application form to I. G. Ellis, Personnel 
Officer, 24-30, Holborn, London, E.C.1, to be 
returned by 6th September. Envelopes to be eae 
“ Confidential—Reference EGR/234.” E8271 





INSPECTOR OF LIGHTS 





SARAWAK GOVERNMENT MARINE 
DEPARTMENT 





ricco OF LIGHTS euaiied by Sarawak 
age igo Marine ‘ either on Proba- 
to pensionable conhiihenent or on contract 
with gratuity of 124 per cent. of final monthly salary 
for each com month of service. Salary scale 
including I t pay) equivalent to £1176 to 
1932 a year. Child ance between £72 and 
£123 a year. Education iowanee up to £280 a 
year. Outfit allowance £60. Free passages. Liberal 
leave on full Candidates. — 
35, should be A.M.LE.E. or A.M.I.M a 
ve a all-round ici 
especially in i ith 
house flashers (Chance/Londex), Reed and Klaxon 
Motors. Echo ing Gear, otherwise straight- 
forward small unit diesel-electric generation, current 
conversion, &c., a —— and experience of 
— diesel a, Rw know! Man 
t, ve a good head for ts 
einen 


Write to the Crown , 4, pom 2 Londee 
S.W.1. State age, name block letters, 
and experience, and quote MaA/S0186/EHL 


PUBLIC APPOINTMENTS 





GOVERNMENT OF EASTERN 
NIGERIA 


PUBLIC WORKS DEPARTMENT 





MECHANICAL ENGINEER 





To supervise and control the Maintenance and 
Repair of Mechanical Engineering Plant and Vehicles 
required for the —— of civil engineering 
works, and water works plan 

Contract appointment. = range £1368 t 
£2094 per annum. Gratuity of 37 10% 10s. for coh 
completed three months of resident service. Free 
passages for officer and wife and assistance of up to 
ap towards cost of children’s passages. Allowance 

of children maintained in U.K. Quarters, 
if available, at low rent. Income tax at local rates. 
home leave. 


Generous h 
Candidates, between 23 and 50, must have either a 
Degree in Mechanical Engineering or be exempt from 
Parts I and II = the examination of the Institution 
of Mechanical = — three wes | practical 
experience, inclu or petrol engines, 
np fice and — ae = practice and work- 
= and stores procedure. 
Write, Director of 52 ey Sa ae Office, 


London, S.W.1, S meng ber ns and 
experience, quoting BCD Tash Bi £8259 


NORTH THAMES GAS BOARD 
CHIEF ENGINEER'S DEPARTMENT AT 
WESTMINSTER 








A SENIOR DRAUGHTSMAN 





A SENIOR DRAUGHTSMAN is required in the 


Chief "s it at Westminster for the 
design of materials handling plant and the detailing 
of smsociated 


Candidates should preferably be Corporate 
Members of the Institution of Civil, Structural or 
Mechanical Engineers. 

Starting salary within the region of £1000 per 
peg according to age, qualifications and expe- 


™The successful candidate will be required to join 
-” 7 A arma scheme. 
age and full en should 


se to the 3 Controller, 30, Kensingt 
Church Street, W.8, quoting reference TE/314. on 
E8291 





CIVIL SERVICE COMMISSION 


POST OFFICE 


ASSISTANT ENGINEER 





Twenty pensionable posts for men, 174 and under 
pes tha on Ist March, 1958. Age extension for Forces 
Overseas Civil Service, and (up to 2 4 
established Civil Service. Qualifications : (i) 
in English Language and 4 other subjects, Dchuding 
2 at A level from Pure Mathematics, Applied Mathe- 
matics, and Applied Mathematics, Physics. 
Chemistry ; or (ii) —— academic qualification ; 
or (iii) H. NC or Diploma in Enectrical or Mech- 
anical Engineering ; or (iv) C. and - hinge Grouped 
Co Certificate Nag ag Selection 


urse 
by interview. Lenton ary £490 at 18, 19, 20; 
£540 at 21 ; £685 at 25, ‘lan to £1000. _ Promotion 
ag — Write, Civil Civil ee Commission, Bur- 
W.1, for a oeleaion tron 


Gardens, London 
_ae 291/58. Closing ‘date 11th September, 1958. 
E8290 





COUNTY BOROUGH OF 
EAST HAM 





ASSISTANT ENGINEER (MECHANICAL) 
GRADE I! 
£725-£845, 





London Weighting is paid in addition. Salary in 
paid, according to 


A subsistence allowance may be granted over a 
reasonable period to the perso pointed 
to obtain suitable housing accom: . 


details and application forms 
by 2th August, 1958, from the Town Cloth Tene 


excess of the minimum may be 


neces- 
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Aug. 15, 1958 
PUBLIC APPOINTMENTS 





ROYAL NAVAL SCIENTIFIC 
SERVICE 


SENIOR SCIENTIFIC OPFICERS 
AND SCIENTIFIC OFFICERS 

Ro: val Scientific Ser Service 2 ee SENIOR 

re OFFICERS pete agg soe 

OFFICERS for “e 

Portsmouth, Portland, Poole, Greenock 

and Rosyth. Main requirements are about 25 

vacancies for PHYSICISTS, ELECTRONIC EN- 

GINEERS and MATHEMATICIANS in areas 

specified. The following vacancies also 

exist : saps = ang wt GINEER for work on 


gas turbine problems in the London area. MECH- 
KNICAL ENGINEER for work on and 
of devices in area. 
METALLURG for Rosyth Poole. 
CHEMISTS iy B Poole 
area, Baldock must 
normally be, natural a 6. British su of natural 
born British parents, with at least First or Second 


uate and be 
than 26 years Salaries (men) $.S.0. 11190. 
£1410 ; nN a S-£1110 (London)}—somewhat 
wer in pro’ Ap ts unestablished 
with F.S, $0. U. ye but sppertaniine may occur 
ay gh an Et. a 3 3 ee 
for established ag: an — 36 Ki 7 
| eer and Scientific 
Street, London, S.W.1, FE. -. ASB ~ 





ASSISTANT 
CHIEF 
ENGINEERS 


THE UNITED KINGDOM 
ATOMIC ENERGY 
AUTHORITY 


desires to fill the following senior 
posts in its 


HEALTH AND SAFETY 
BRANCH 


(Reactor Division) 
at the 
INDUSTRIAL GROUP HEADQUARTERS, 
RISLEY, WARRINGTON, LANCASHIRE. 


ASSISTANT CHIEF ENGINEER 
(REACTORS) 


to lead a team engaged on the safety 
assessment of advanced experimental 
prototype and power reactors under 
construction or operation within the 
United Kingdom. In particular, he will 
be concerned with the study of transient 
and fault conditions, the specification 
of safe operating limits, and the formal 
clearance of modifications required in 
the design or operating seseeiere of 
established reactors. (Ref. 2509). 


Applicants must be corporate mem- 
bers of a senior engineering institution 
or have an honours degree in engineer- 
ing, a sound background in 
mechanical or chemical engineering, and 
have gained wide pro. experience ina 
senior position in a design organisation. 
It would be an advantage if applicants 
had experience in instrumentation or 
control of large industrial projects. 


ASSISTANT CHIEF ENGINEER 
(REACTOR CONTROL) 


to fill a new post requiring the organisa- 
tion and leadership of a section devoted 
to the critical analysis of reactor control 
systems on all types of experimental and 
power reactors. Particular attention 
will be given to fast reactor and adva Y 
led reactor sy In it 
it will be necessary to prepare related 
Codes of Practice and to accelerate the 
of rds of design and 
operation applicable to reactor safety. 
This position should prove attractive to 
control and instrument oes who 
wish to enter the Atomic ergy field 
and to gain advanced experience in the 
sphere of automatic and process control. 
(Ref. 2510). 


Applicants must be corporate members 
of a senior engineering institution or 
have an honours degree in engineering, 
Cg eo 
backgro’ x in 
oil ny process industries would be an 


advantage. 


Where necessary, candidates selected 
for these posts will be training at 
jarwell Roneeee 3 chool a oper- 

thori ‘eactors 

= experienc f egphenecwnn gabe the 


£2,100-£2,600 
according to qualifications and experience. 


There contributory pension scheme 
fae assistance towards legal 


ex on house purchase may be 
available. 


Send postcard for application form, 
quoting appropriate reference, to Recruit- 
ment Officer, at above address. 


Closing Date: 25th August, 1958. 


E8255 

















THE ENGINEER 


TENDERS 





INDIA STORE DEPARTMENT 
11 TO 14 PER CENT. MANGANESE STEEL 
LINERS FOR AXLEBOXES, &c. 





The Director General of India Store Department, 
Government Building, Bromyard Avenue, Acton, 
~ peogee W.3, invites TENDERS for the ¢ SUPPLY 
of = 


Quantity 

Pieces 

per cent. MANGANESE 11,500 

STEEL LINERS ROR AXLEBOXES, approx. 


mail of Tender may be obtained from the 
above address on or —= 15th August, 1958, at a 


SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
Wee cach Hg MB 





A WELL-KNOWN GENERAL ENGINEER- - 
North baad mh of 


= COMPANY in the penn a 
is about all CHIEP INSPECTOR, 

is to appoint a ‘ene. 

ible to oj — Works Manager, to 

charge of St noe By 

recently expanded fi Candidates should 

first-class fully « 

of labour 

pte nn reply, stating age, q 
and _ Present a | 

E820, i 


AN ASSISTANT POWER STATIONS sure. 

INTENDENT is required Texaco Trinidad, 
ated, for two ped et stations with a combined 

in: capacity of W and associated 

air and a plant, at thew ol oil 





fee of 10s., which is not returnable. If payment . 
made + cheque, it —— ag be made p 

“ High Commissioner for India.” Vandecs axe te te 
aa by 2 p.m. on Thursday, 18th September, 


Please quote reference No. 16/58.DB/RLY.2. 
E8276 





MERE AND TISBURY RURAL 
DISTRICT COUNCIL 


COMPREHENSIVE SCHEME OF WATER 
SUPPLY—PART IV. CONTRACT NO. 3 





The Council invite TENDERS, on a fixed price 
basis, from Civil yy Contractors 
in similar work, he CONSTRUCTION OF 
WATER RETAINING ‘STRUCTURES. com 
Five Concrete Reservoirs, a Break Pressure T; 
and Alterations to an Existing Reservoir of Brick 
San together with anciliary works, as 


Hindon Reservoir—65,000 gallons capacity. 
Milton Reservoir—150,000 gallons capacity. 
Hatch Reservoir—30,000 gallons capacity. 
Donhead Reservoir—140,000 gallons capacity. 
Tollard Royal Reservoir—20,000 gallons 
capacity. 
(f) Donhead Break Pressure Tank—2000 gallons 
capacity. 

(g) Berwick Reservoir—alterations to roof. 

Contractors desirous of Tendering are requested 
to send tule hemes and Gidesiees + Oe Covestts 
Consulting ‘—o Messrs. T. Ward Whitfield 
and Son, 54, Stallard Street, Trowbridge, Wilts., 
pred a cheque for five guineas, made 
payable to ~> canes not later than 22nd August, 
1 conditions 


(a) 
(b) 
(c) 
(d) 
(e) 


bona fide Tender and the return of ail 
Tenders, in plain, sealed envelopes, en 
rehensive 


h the under- 
Signed not later than the dat that wil be specied by 
the Engineers. 

The Council does not bind itself to accept the 

lowest or any Tender. 
M. E. BARRETT, 

Clerk to the Council. 
= Offices, 


ere, 
Wilts. E8203 





INDIA STORE DEPARTMENT 





TYRES FOR W.G. LOCOS. 





The Director General of India go Departmen’ 
Government Bui teem fg 
London, W.3, invites TENDERS forthe the SUPPLY 


of :— 
Questky 


TYRES FOR W.G. LOCOS. 

Forms of Tender may be obtained from PR above 
address on or after the 15th Au; 1958, mca a 
10s., which is not returnable. If payment is made 
cheque, it please be made payable to “ High 
Commissioner for India.” Tenders are to 
ne by 2 p.m. on Monday, 29th September, 
1958. 

Please quote reference No. 17/58.DB/RLY.2. 
; E8275 








EDUCATIONAL 











NOTICE 


UNIVERSITY OF MANCHESTER 


The next SESSION Se a on 
THURSDAY, 2nd OCTOBER, 1 


E8251 & 





A.M.1.MECH.E., 8.Sc., City and Guilds, &c. 
Guarantee 


pupae Consens See St Saat ae See 
rom 


West Indies. licants should pre- 


urbo-generators 
boilers. Salary wil be not less than £1400 per annum 
and su accommodation yan Near - ay, for 
children are ereliehin--Dises write, brief 
particulars, to the Personnel Officer, Trinoil Tw. K.), 
Limited, Trinidad House, Old Burlington Street, 
London, W.1 E8264 a 


AN Rem magen mg ees oy mg electrical or civil) 

o widen kno of industry through 
technical ghee can i i 
department. Training given on job but should have 
ability to express tho clearly. Existing holidays 
honoured.—BOX No. E2041, “ The Engineer.” a 





AN 
EXECUTIVE ENGINEER 
is required by one of the country’s major 
companies engaged in the ign, Procurement 
ae of Chemical and Oil Refinery 
ts. 
The Company is looking for a fully qualified 
man who has dane managed multi- 
A plicants should already be in receipt of a 
salary of £2500. 


All enquiries will be treated in the strictest 
M ing Di BOX Ni 18266, The 

anaging Director.—. oO. ra 
Engineer.” 


A 


ASSISTANT CIVIL So ae le by 
Westminster Itants on the gn side. 
A.M.LC.E. or A.M.LStruct.E., or similar 
including design experience on heavy structures 
pom ene a ag 


orced 
selection will be on design experience and salary will 
be so related.—__BOX No. E8268, * esaitagne ee A 
ASSISTANT ENGINEER ig te Friern 
Hospital, New Southgate, me '25—£645 
per annum, plus won thant to £30, 
- i weno 
‘or 


eq Written appli- 
cations, with full detaile and names : of two referees, 
to the Group Secretary. E8265 a 


CARBIDE INDUSTRIES LIMITED 
A Unit of 


THE CHEMICALS DIVISION OF THE 
BRITISH Souceake GROUP OF 


ing fi san fie Aa 

in ‘ac 

ise ate cette ith qualifications, 
the responsibilities assumed. 


age, experience 
o assume res: ility y 
functions at a large factory at under 
I age 35/45 


years, Well-qualifed. with uh tons 
years. wit 

in the Chemical, lum, Gas 
similar industries. He 





experience in 


factory. 
MECHANICAL ENGINEERS 
ICAL INEERS 


Row. 
St. James’s, CONDON, $.W.1. 
; E8281 a 
CIVIL ENGINEERING ESTIMATOR required 
for the Newport, South Wales Office of Railway and 


an 
The appointment successful applicant 
excellent prospects in . 
which will be treated in strictest 
should state age, 
ence in and indication of the 
FOUNDRY COMP. TD., 
B8is7 A 


113 
SITUATIONS VACANT 





CONSULTING ENGINEERS pounce 
CHIEF ENG for NUCLEAR DE- 
PARTMENT in London Office. Degree and 

of ion essentia! 
and ex a Station work 

Age 38-45 ‘rite KENNEDY & 
DONKIN (H.J.P./11), 12, Gak we 2S A. 





pape yg bey tg nny engaged on varied 


R.C. and Structural Works, general civil 
eering work and foundation problems require ph «A 
paneer a iler. Aan tang A week and luncheon 
v ly.—-Maurice Nachshen and 
58, Victoria . S.W. E8299 a 





stating qualifications, 
ah ni a Manager, BOX. BOX No. 


= bar oe 


DRAUGHTSMAN REQUIRED by Materials 
nS Surbiton. 


Handling Engineers offices Age 
23-28, —— in ore handling and quarry a 
a knowledge. Ai —BOX 
£2025." The Engineer” cs 
DRAUGHTSMAN, SENIOR. Experienced *s 


coal and general structural 
ih by of South Coast Companies 

ie Commie 5 ting experience 
Pe salary “" No. #2026. ho 
Engineer.” 


DRAUGHTSMEN.—Vacancies exist for re 
—_— 

1. G ENGINEERING DRAUGHTS- 

in bine 


ey =? Techuionl education to of nest ONC. 
2, JIG AND TOOL PRAUGHTSMEN (Senior). 
rach cieiinners of and 

but not i 
machine deen sdvatageous, ut nto Ref.: 


Some assistance will be ith to house 
purchase in cass of succesful applicants who’ are 
Pesecanal Sdsuager Foe 


qeeetcessters 
Chapel-en-le-Frith, Via Stockport. 
E8224 a 


ELECTRICAL ENGINEER. Extensive new con- 





struction at the Swansea Vale Works of 
The baw Boon say- ong Company, makes 
itil 
December, me, 136 of 0 Sie Bc employment, se x 
for the installation ‘and 


ENGINGE MECHANICAL).—Applications 
are invited Pie aug over 35 ig who 
Willing to sents tn a0 anor Lawton ten for duties th in that 





not less than £830 ; 
No. E8273," The 2 
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; 


Hi 
fi 
: 
i 
i 


FOREMAN PIPE LAYER required to supervise 
direct labour tonne, engaged on the instaliaton of 
water services on a large-scale engineering 

the North of England. Applicants should have 
extensive experience in laying steel and cast-iron pipes 
990 Sin. ee a ee Cin: sence 
Write, giv Senile of senate demand 
See el tor beach Onyoon Wiepey, Lid., 


i 
i 
i 





MARINE ENGINEERING. A number of first- 

class DRAUGHTSMEN are required for the instal- 
pom ok of and associated equipment into 
a British i which is powered by atomic 
we. it 1s anticipated that the team formed by 
successful applicants will have the a of 

experience, and initial will be 


thow appropriate fomen of thn case employed in 





in strict 

The Manager, arine 
Vickers-Arm- 
strongs (Engineers), L ~ Barrow-in-Purness, Lanca- 0 
A 


plant 7 a mo at St. 
reply to BOX No. E2036, “ The Engineer. A 


ONE ASSISTANT MECHANICAL AND 
ELECTRICAL ENGINEER required for Plant 
tenance on Nauru or Ocean 


' 
i 


THE ENGINEER 


SITUATIONS VACANT 





cena igre om AUGHTSMAN 
Doncaster, a AN forte the 
Fiaciement commend 
containers ; as Len caren. 
ence in mould design or sand tool design 3 mini 
mum qualifications in Mechanical - 
Shoes "Roca Waile Sits, “Lane 
, ROCKWARE G , Kirk 
near Doncaster. 


in running water-tube boilers and and canciary quD- 
omens B.O.T. or M.O.T. Certificate. 
28/40. Contributory scheme. 


Apply : Personnel 
MIDLAND TAR LLERS, LTD., 
OLDBURY, Near i 
E8223 a 


THE BOWATER PAPER CORPORATION 
LIMITED HAVE A VACANCY FOR A CIVIL 


ENGINEERING DESIGN DRAUGHTSMAN. 
ts 8 have Sections A 

B tion of the Institui of Civil ote 

or have i experience 

should include reinforced concrete and structural 


and sewers. Know! and setting out 
an advantage but not essential. ibutory Pension 
. Applications will be treated confidentially. 
—They should state of age, 

experience and a, and be sent to the 
i i MD i WATER PAPER — 

PORATION, LIMITED, Engineering oe. _ 
A 





THE FOLLOWING STAFF ARE RE- 
QUIRED for small design team doing varied 
and interesting work on gas turbines and 
compressors in Home Counties. 

a) ENGINEER.—25/30 years. H.N.C. or 
equivalent, for mechanical 
design. Must be capa of working on 
own initiative and show imagination. 


Gas turbine experience advantageous. 
(2) ENGINEER.—H.N.C. or uivalent, 
for basic design work and ormance 


analysis. 
Both posts carry excellent superannuation 
provisions and working conditions, each very 
idence.—BOX ‘No. 


=< Full details in confi 
37, “‘ The Engineer.” A 


THE POSITION OF ELECTRICAL SUPER- 
INTENDENT on a rubber plantation in West 
Africa will shortly become vacant. The scope of 
work covers both new installation and maintenance 
of all electrical plant on the plantation 

factories, houses, hospitals, including hydro-power 
and auxiliary diesel plants ; also the ey 
for recommending to the higher management, with 
layouts and sketches, costs and savings, new work 
and maintenance. The applicant should have at 


first instance to BOX No. E8 eee A 


THE UNITED suLpnuRic ACID COR- 
PORATION, LIMITED, requires a PLANT 
MANAGER to be responsible to the General 
for the operation rg its 





of experience and 


parent tying BROTHERS LIMITED 
vacancies URNACE DESIGN DRAU 


hove 


butory superannuation and widows’ pension fund 
are in operation and there are excellent —. 
welfare and pane gr facilities —Apply, 


experience, to the GROU 
OST. HELE ft eae BROT NERS 
NS, LANCASHIRE. E8261 a 


PROGRAMME ENGINEER AND TECH- 
NICAL CLERK REQUIRED on work involving 
preparation of installation 


to date and 


ils of experience 
salary i to: itish Ox Wimpey, Ltd., 
M. and E. . Spadeadam Research Estab- 
lishment, Gi near isle E8295 a 





five years” ae alee equipment. 
- Personnel Manager. € SOX No, 
“The Engineer.” A 
QUANTITY nent Fate ASSISTANT re- 
General experience in 

civil ane side rg checking off quantities. 
pe s — = 28/ Pog according to experience. 
and nature of 

emplorment ith a ae aie ane a —BOX No. 
Aa 


and the maintenance 
equipment. 
primarily with a good 
a and experience of maintenance work in 
continuous chemical, pe or metall 
industry, and also with experience of ——- ofa 
plant of this type. The starting salary for the jew erode nen 


will depend on the — a a 
ability, but will not be less p.a. Intend- 


ing applicants should write for an a form 
and further information about the post to the 
rage The United Sulphuric Acid Corporation, 

eee Oaks Works, Tan House Lang, ho 


SITUATIONS VACANT 


a 


Aug. 15, 1958 
SITUATIONS VACANT 





THE GENERAL ELECTRIC COMPANY LIMITED 
have vacancy for an 


OPERATING ENGINEER 


for their Power Plant Division based at 

Erith, Kent. 

Duties include the commissioning and 
operation of turbo-alternator and turbo- 
blower plant at home and abroad and the 
site investigation of operating problems. 

Applicants must possess initiative and 
determination and the post would suit a 
Shift Charge Engineer in a large central 
power station. Minimum qualification 
Higher National Certificate. 

Apply giving age and experience to 
Personnel Manager (FLT), The General 
Electric Company, Limited, Erith, Kent. 


E8202 a 








ENGINEER 


COSTS, ESTIMATING AND WORK STUDY: 


This responsible new post has 
been created and men aged 25/35, 
rays have had previous experience 

n Engineering Costs, Estimating 
mal Work Study, are invited to 
apply. Similar experience in a 
factory processing from raw mate- 
rials to a packaged article would be 
preferable. The position is 
manent and pensionable and 
excellent prospects to a keen sae 
who is not afraid of hard work.— 
Please apply in writing or telephone 
for an appointment to the Personnel 
Manager (Mr. J. M. Hole, Southall 
2388), Quaker Oats, Limited (E.18), 
Bridge Road, Southall, Middlesex. 


E8267 a 








TOOL ROOM FOREMAN 


A first-class Tool Room Foreman, capable of controlling a staff of fifty, is 
required by a well-known Engineering Company in the South Lancashire area. 


Applicants should have considerable experience in a similar capacity with 
up-to-date knowledge of cutting tools and equipment associated with a 


medium/heavy engineering works. 


They should be cost conscious and experience of Budgetary control would 


be an advantage. 


Comprehensive Pension and Life Assurance arrangements exist and the 
Company is prepared to consider the maintenance of any existing pension 


benefits 


Applications, giving the fullest particulars, including age and salary required, 
‘The Engineer.” 


ENVELOPE TO BE MARKED “TOOL ROOM FOREMAN” A 


to BOX No. E8301, 








PRODUCTION MANAGER 


(ENGINEERING) 


A group of Private Companies (established 30 years) with headquarters in the West London area, 
engaged in the design and marketing of special purpose packaging machinery and other precision 
industrial equipments, invites applications for this important executive appointment. 
has a substantial home and overseas business for its present range of machinery and is committed 
to a heavy expansion programme in the field of full automation. 
control of development and manufacture of the Group’s products, the steering of new machinery 
projects from initial conception to quantity production, close liaison with and control of sub- 
contracted manufacture and advising on manufacturing methods to ensure high quality production 


at economic cost. 


Candidates must hold a good Degree or equivalent qualification in Mechanical Engineering and 
have had some years’ executive experience in the precision engineering field. Preferred age 35-45. 


A commencing salary of not less than £1500 is envisaged plus non-contributory pension, life 


assurance and other benefits. 


Applications, giving full particulars of education, experience, &c., 
confidence, and should be addressed to “‘ Managing Director,”’ 
tising, Ltd., 134, Wigmore Street, London, W.1. 


The group 


The position will involve the 


will be treated in strict 
c/o BOX No. 914, Glovers Adver- 








west a a RAUGHTSMAN, er a 
Sones BOK No. Ose tte Bae A 
MECHANICAL : 
ENGINEER PLANNING AND LAYOUT ENGINEER 


aged about 35, required to take 
charge of the development of large 
Industrial Gas Turbines. Appli- 
cants should have considerable 
practical experience in this field, 
and should preferably have a 
degree or equivalent. 

Applications, which will be treated 
in confidence if requested, should 
be made in writing, stating personal 
particulars and experience, to 
Personnel Manager, C. A. Parsons 











Large Midland Car Manufacturing Company invite 
applications for the position of Senior Planning 
This appointment carries senior executive 
status with commensurate salary. Applicants should 
have wide knowledge and experience in the engineering 
planning, and layout for the mass production of motor 
car bodies, covering press, assembly and finishing 
Apply in confidence giving full details of 


Engineer. 


plants. 








& Co., Ltd, Heaton Works, experience, age, &c. to BOX No. E8288, “The 
Newcastle upon Tyne, 6. Engineer.” 

E8229 a “ 

— i il bial er: S oaaal 
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THE ENGINEER 


BOOKS and PUBLICATIONS 


SITUATIONS VACANT 








Exploit ELECTRICAL PROGRESS! 


ELECTRICAL ENERGY offers a distinctive service to its 


readers. 


It is a monthly technical journal designed to provide 


them with accurate and up-to-date information exclusively 
about those matters which concern them as electrical engineers. 


Its purpose is to pass on to its readers the knowledge gee by 
others in the course of their work. 


ANNUAL SUBSCRIPTION £1.16.0 
Single copies 3/- 





if you are concerned with the 

design, manufacture or applica- 

tion of any of the following, then 

ELECTRICAL ENERGY can ren- 

der you inestimable service. 
GENERATORS, CABLES, 
TRANSFORMERS, 
RECTIFIERS, SWITCHGEAR, 
INSULATION, MOTORS, 
SOLENOIDS, MAGNETS, 
SERVOMECHANISMS, 
REMOTE CONTROL 
EQUIPMENT, 
MAGNETIC AMPLIFIERS, 
RELAYS. 


ORDER THROUGH YOUR NEWSAGENT OR DIRECT FROM:— 





28 ESSEX STREET, STRAND, LONDON, W.C.2 


WELDING 
ENGINEER 


required to control site 
welding of large oil stor- 
age tanks. Must be 
conversant with modern 
welding techniques. Posi- 
tion incorporates non- 
contributory pension 
scheme. Apply, stating 
age and qualifications, to 
BOX No. E8190, “The 
Engineer.” ‘ 











ROTATING ELECTRICAL 
MACHINE DESIGNER 


The HARLAND ENGINEERING CO., 
LTD., ALLOA, have a vacancy for a young 
engineer possessing University degree or 
good H.N.C. and with several years’ rotating 
electrical machine design experience. In 
addition to specialist products the work 
covers approx. range 100 to 10,000 h.p./kW, 
both a.c. and d.c. 5-day week. Good con- 
tributory pension scheme. Applications, 
which will be treated in strict confidence, 
should state age and give full details of 
training, experience, qualifications and 
salary desired. Write to Personnel Manager. 


E8302 a 

















SENIOR DRAUGHTSMEN 
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SITUATIONS WANTED 


CHARTERED Sane AND MECHANICAL 

ENGINEER (58), can layout, 

estimate for new process or special plant and services 

occasioned by Factory Extension or 

of London—may suit consultants, advice welcomed, 
immediately @ available. Phone Victoria 

7427 or write BOX No. E2039, “ The Engineer.” 8 


ENGINEER (29), would enthuse on opportunity in 
Technical Sales. Strived for efficient basic training, 
wishes to iali Aircraft 


ateent ee 

and development experience. Grad. LP.E N, rs 

S still studying.—- No. 
38, “ The Engineer.” B 

PRODUCTION AND WORKS MANAGER, 

with considerable experience in light 








neering, ai and atomic, 
seeks position commencing £1200 with es 
Fully conversant with M. 0.8. contracts.—: No, 
E8254, “ The Engineer.” 
DRAWING & DESIGN 
SERVICE 











CHARTERED ENGINEER REQUIRES PART- 

TIME WORK, Technical Advisor. 

for Consulti I 

2. A ‘est End office. Car.—BOX No. 
7, “ The Engineer.” . 





SUB-CONTRACTING 


p chagrin ers 
- ° e mg yom proved i cena 
rene samp 
—Recupero, "Harrow "Viaduct, 
Harrow, Middlesex (Phone, Byron 1178), E10? mw 
ap 10 Mb a + agg diameter ARMY TAG PEACE 
AG 


BROS. nik RoTiNOtEY). tad. Led., 

mae tenhose 2 
PRECISION ENGINEERS.— Personal service for 
pence, ome 











Smyth and Partners, Lid., 
Approve Walk, Clerkenwell, E.C.1 ( - 
minus 5113/4). ese Mw 


METAL FABRICATIONS, j1N. THICKNESS, 





sPOT beter ee PROFILE CUTTING, A.LD. 
cialists in quick eye —Bankfield 
, Ltd., Southport (87427). 
PATENTS 











Pippo Bee hee Sayed of British Patent No. 733,554 

the Patent or to Licence British 

Corman poy thereunder. It relates to 

= IMPROVEMENTS IN COUPLING DEVICES 
FOR HOSE AND THE LIKE.”—Address : 

BOULT, hs z, ae. 112, Hatton 
Garden, London, E. £8277 «a 


MISCELLANEOUS 


TIME RECORDE! Sales, Rentals, Service, T: 
phone yim Recorder and Main. 





















































4 complete librar tennce Co, Lid, 137-139, Borough High Stet, 
com? y DESIGN ENGINEERS § | ™“"*= = 
in two volumes..” "and FOR HIRE 

DESIGN DRAUGHTSMEN | verncs, een. ten, Yan. 
achalasia BeleetPhces, SLOene 5259) = 
@ STEWARTS and LLOYDS HIRE A ¢ A £1500 CAMERA FOR ONLY £5. All 
LIMITED - CORBY Few irae wees Sas 
. . » one of the largest integrated Iron, — 
Steel and Si 
ee MACHINERY Ete. WANTED 
MECHANICAL ENGINEERING ens nee 
: |. Daneman ot vein Dismal Cash PAID 
Engineers Year-Book Sie cereceeed | Sehr ernment 
Edited under the direction of the Editor of “The Engineer” Sascha conions fice. 300. per how, 100. wr complete 
1958 (63rd Edition) 2. Taboo were Deveing Often. Suaie: fee Sign eee pod Sed pe BOe He. 
ant J pm arapnaeery wk HIN. alongwith URGENTLY At. WEIR Vertieas 
82/6 pe re - prea ~ he ~ A gealon ves By A ge 
| (plus postage 2/6) Ea283, “ The Engineer. Full particulars to BOX No. 
3,000 covering modern theory and practice ELECTRICAL ENGINEERING 
* reagent nse No ott a j 3. Department of New Development. For POR SALE 
publication eal to engineering covers a com- cants most have athorgugh Kno of 
parable range of subjects so concisely. Mao Ww 


TWO 3isin. STROKE G.S.P. HEAVY-DUTY 
MOTOR-DRIVEN SHAPING ag 7 age 


ORDER YOUR COPY NOW a a ae a 





swivel vice. 

NEW i8in. STROKE ALBA MODEL 4S, MOTOR- 
DRIVEN SHAPING 

18in. STROKE INVICTA 4M, MOTOR-DRIVEN 
SHAPING with 

l4in. STROKE » MOTOR-DRIVEN 
SHAPING MACHINE. : 


THO* W. WARD LTD 


Obtainable direct from the publishers or through your local booksellers 


Kempe’s Engineers Year - Book wich apicaton 

















28 Essex Street, Strand, London, W.C.2 STEWARTS AND LLOYDS, LIMITED, | ALBION WoRKS - - - SHEFFIELD 
Telephone: Central 6565 Corby, Northants. : : : E217 o 
a] ee Classified Adyts. continued on page 116 
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SLING ENGINEERING WORKS 
COLEFORD, GLOS. 
"Phone : Coleford 2271/2. E106 o 


THE ENGINEER 


FOR SALE 





TWO NEARLY NEW POWERFUL 
CRANES 


REED BROTHERS (ENGINEERING) LTD., 
Replant Works, Woolwich Industrial Estate, 
London, S.E.18. 
Telephone : Woolwich 7611/6. 
E8280 G 





NEW OVERHEAD CRANES 


60-ton Goliath, by Clyde, 40ft. span, 5-ton auxiliary ; 
cab control, 400/3/50. 
40-ton Goliath, by Babcock and Wilcox, 40ft. span, 
$-ton auxiliary ; cab control, 400/3/50. 
40-ton Adamson, standard cab control, 42ft 3in. 
span 400/3/50. 
20-ton Vaughan, standard cab 42ft. 3in. a 
6-ton auxiliary ; 400/3/50. EIG: AVAILABLE. 
10-ton Goliath, Morris, 40ft. span, cab control, 
22ft. lift, 400/3/50. 
—  cemngeong Ministry Cranes, mainly “go 
prices one-third of New. 
FRED WATKINS (ENGINEERING) 
LTD., COLEFORD, GLOS. 
Tel.: Coleford 2271/2/3. E132 G 





METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC 


3150 wie aga § 96 | 
reduction gearbox, giving a final speed of 


8-1 r.p.m. 
Motor and gearbox available separately if required. 


JOHN CASHMORE, LTD, 
New; Mona, 


port, 
Tel.: Newport 66941 (6 lines). 
E120 6 


FOR SALE 





LATHE 
CHURCHILL REDMAN 24in. SURFACING, 
BORING and SCREWCUTTING LATHE, 
swing 38in. by 19in, in gap, 16 spindle speeds 
14/408 r.p.m., quick-change gearbox for threads 
3 to 46 T.P.1. 


F. J. EDWARDS, LTD. 


359-361, EUSTON ROAD, LONDON, N.W.1!. 
EUSton 4681 and 3771. 


E8253 G 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete installations. 

All kinds of Hydraulic Equipment in stock. 
THOMPSON AND SON (MILLWALL), LTD., 
Cuba Street, Millwall, London, E.14. 

East 1844/5. 


Ellica 





FIVE new 10,000 Barrel capacity bolted stee] Bulk 
Stor Tanks, by Columbian Steel Tank Co., 
55ft. dia. by 24ft. high, packed in original cases. 
REED BROTHERS.(ENGINEERING), LTD., 

Replant Works 
Woolwich Industrial Estate, 
London, S.E.18. 
Telephone : Woolwich 7611/6. 
E8279 G 





12FT. BY 1IN. BENNIE FOLDING MACHINE 
for sale. Motor-driven swing beam universal folding, 
rounding and box-forming type, maximum lift of top 
beam 1 in., adjustment to bed and folding beam 
8in., s t trunk formed over bed 18in. by 18in., 
largest tube formed 16in. diameter, gearbox drive 
with lever control to reversing friction clutches, operat- 
ing all beams, safety slipping clutch between gearbox 
and main drive shaft. Weight about 14 tons.—Full 
details, illustrations, &c., from F. J. wards, 
Limited, 359, Euston Road, London (Euston 4681), 
or 41, Water Street, Birmingham, 3 (Central ca 

E G 


Aug. 15, 1958 
FOR SALE 








NEW MACHINE TOOLS 


IMMEDIATELY EX OUR LONDON 
STOCK. All machines with Electrics, 
400/440 volts, 3-phase, 50 cycles a.c. 

“ MITCHELL ” 10}in. H.C. by 9ft. Sin. 


B.C. Gap eaten Se. ; 
“ COLCHESTER’? ‘ MASCOT’ in, 
H.C. by 4ft. 6in. B.C. Gap swings 29in. 


£898. 
“ COLCHESTER " ‘ TRIUMPH * 7hin. 
H.C. by 30in. B.C. Gap swi 25in. £521. 
““ COLCHESTER ”’ ‘MASTER’ 6hin. 
H.C, by 36in. B.C. Gap —- 19in. £429. 
“ MYFORD ” ‘SUPER’ 7B. Industrial 
7 a Model. 34in. H.C. by 19in. B.C. 
“RICHMOND” S.R.2 Radial Drill. 
48in. arm by Ifin. capacity. £620 
“ PACERA” MS.6. Pillar Drill. tin. 
capacity. Store soiled. £175. 
am: 52in. Swing. Vertical Borer. 
Many other New and Second-hand 
Machines available, please enquire. 
WELLING & WELLING, LTD., 
4, VICTORIA STREET, 
LONDON, S.W.1. 
Telephone : ABBey 2341/2 


E8252 G 


















a 
HARD NUT 
TO GRACK? 








REMEMBER... 
WAROS might have t/ 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 








The simplicity of the L.E.F. self-sustaining winch has 
created a great demand and is made in several sizes. 


Special hand or electric winches can be designed to suit 


your purposes. Write today for catalogue and inform- 


ation. 


HALF A MILLION 


now in use! 


A L.E.F. self-sustaining 
HAND WINCHES 


No worm or gear wheels 
No ratchets, pawls or springs 
No levers or other small parts 
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: LONDON ELECTRI ¢ FIRM LIMI TED Brighton Road, South Croydon, Surrey 


Telephone: Uplands 4871 


Telegrams: Electric Phone Croydon 
TIB 118 
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Aug. 15, 1958 
FOR SALE 





New STOELTING Pyramid Type Plate Bending 
Roller, motorised 400/440/3/50, capacity 10ft. wide 
by #in.- mild steel, diameter of rollers, top 94in., 
bottom 7fin., 
completed cylinders, support rollers to bottom 
rolls, reduction gearbox drive to bottom rolls with 
multi-dise slipping clutches, motorised adjust- 
ment to top roller. 

RUSHWORTH Open Ended Power Guillotine, ander- 
crank type, fitted with automatic sheet hold-down 
and adjustable front, back and side gauges, com-~- 
my with one spare pair of blades, capacity 6ft. 

y 14 s.w.g., length of blades 74in. 

JOHN HANDS Style SCG. No. 8 Double Geared 
Double-Sided Press with cast steel body, pressure 
exerted about 400 tons, streke 8in., between up- 
rights 26in., bed 24in. by 26in., arranged motor 
drive for 400/ 440/3/50, weight about 10 tons. 

WESTON Model 400/100, Double-Sided Friction 
Screw Press of steel plate construction, pressure 
about 120 tons, maximum stroke Ilin., diameter 
of screw 64in., maximum daylight, ram up, I lin., 
bed 21 ,in., by 18in., arranged motor drive 
380/420/3/50, weight about 5 tons. 

New BRAUCHLI Model AS 2050 x 8, All Steel 
Motorised Hydraulic Guillotine, open-ended type, 
with tilting table enabling bevel cuts to be made 
from 0 deg. to 30 deg., capacity 6ft. 6in by 5/16in. 
thick, drive to hydraulic pump from electric motor 
for 400/3/50, all gauges. 

ROBERTSON Motorised Geared Section Rolling 
Machine, at present fitted with rollers for forming 
2}in. by 2hin. angle sections, diameter of roll 
shafts 2}in., width between bearings 16tin., 
working centres adjustable up to Tiin., 14 rollers 
arranged in 7 pairs, arranged motor drive for 
400/440/3/50. 

penertndee of the above are available. 

MACHINE TOOLS, NEW AND USED, 


Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
ONDON, N.W.1 
Telephone : EUSton Mal 3771 ; 


and ai 
LANSDOWNE HOUSE, 41, WATEA STREET, 
BIRMINGHAM 
E207 G 


Telephone : Central 606-8 


Twi 


RAILS FOR SALE 

100 TONS NEW gs a wg DEFECTIVE B.H. 
RAILS, 95 Ib. yard, chiefly 

100 TONS SLIGHTLY DEFECTIVE F.B. RAILS, 
109 Ib. yard, chiefly 60ft. lengt 

100 TONS NEW yrewin & “DEFECTIVE F.B. 
RAILS, 91 Ib. yard, chiefly 

400 TONS GOOD SECOND-HAND B.H. RAILS, 
80/85 Ib. yard B.S. Section, chiefly 60ft. 

100 TONS SECOND-HAND BULL a RAILS, 
90/95 Ib. yard, chiefly 44ft. 6in. le 

50 TONS NEW SLIGHTLY _ Frcrive F.B. 
RAILS, 93-34 Ib. yard, chiefi 

200 TONS NEW PERFECT M, RAILS, 75 Ib. 
yard, R.B.S., chiefly 45ft. — 

1800 TONS NEW BUT STOCK RUSTY F.B. 
RAILS, 75 Ib. yard, R.B.S., chiefly 36ft. 

50 TONS NEW SLIGHTLY DEFECTIVE F.B. 
RAILS, 80 Ib. yard, Revised B.S. Section, lengths 
chiefly 40ft. 

200 TONS ero fey F.B. RAILS, about 
60 ib. yard, 24ft., 27ft. and 30ft. c ly. 

ABOUT 80 COMPLETE TURNOUTS, 24in. gauge, 
made a 20 Ib. F.B. Rails, mounted on steei 

15/16ft. overall. 
TONS Pag hares pe Nay oh SCREWS, 
in. by bes dard Railwa: 
ILD STEEL FLAT, “sin by i 4in., New 





*. ONS 
but Stock Rusty, 15ft. to 26ft. 
WARD'S ALSO HAVE LARGE STOCKS OF 


ALL CLASSES OF OTHER RAILWAY 
MATERIALS. 


THO* W. WARD LTD. 


ALBION WORKS - - . SHEFFIELD 
"Phone : 26311. ‘Grams : “ Forward.” 
E218 Go 





LARGE aaa 


LATE TYP 
GEAR arg — 


90in. MUIR BS aes eis Duty, Large 
Capacity Hobber, for spur, spiral and 
gears and worm wheels. Max. dia. of spur 


[ 


3S 
aul 
BEF 
Fes 
e 


gears running at hi 
So wih mane. width at 10 deg. angle 90in., max. 
spiral dia. with max. width at 45 . angle 70in., 
max. spur and helical width 26in.-30in. according 
to dia., max. D.P. 1}, table dia. 58in., range of 
hob speeds 10-80 r.p.m., h.p. main motor 12. 
68in. RAPIDAN Heavy Duty Gear Generator, 
Size No. 4 ex Motor drive. For internal 
and external spur gears. ng > internal 
gears 68in. dia., external 1% 56in. dia. Face 
width lin.-6in. max. Max. D.P. 2. 
INSPECTION INVITED. 
Send us your enquiries. 
IT’S CHEAPER TO BUY ne 
SOAG MACHINE TOOLS 
JUXON STREET, LAMBETH, yooh sy S.E.11. 
*Phone : RELiance 7201. 


"Grams : Sotoolsag, London, S.E.11. 
E2iI2aG 





drop end bearing for removal of 
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AUCTIONEERS & VALUERS 





Established 1807 


FULLER, HORSEY 


SONS & CASSELL 


. Specialists 
IN THE 


SALE & VALUATION 


OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE, 
LONDON, E.C.3. 
Telephone : ROYAL 4861 








Established 1850 


WHEATLEY KIRK 
PRICE & CO, 


&. L. JUDSON, F.R.I.C.S., F.A.1. 

B, BEDDARD, A.I.MECH.E., F.A.L.P.A. 
M, 8. CHEAVIN, F.A.1. 

G. E. GIBBS, F.A.L.P.A. 





SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 





FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W.1 
Telephone: HYDE PARK 8844/5/6 (3 lines) 


JOHN FOORD 
& COMPANY 
VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA STREET, 
LONDON, S.W.1. 





AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 





Auctioneers, Valuers 
and Surveyors 





Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London. 


W.C.2. 
HOLBORN 8411 (8 lines 
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AUCTIONEERS & VALUERS 





RSTABLISHED 1877 


‘LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 
and 
VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Monarch 3422 (8 lines Sites, London 











. BIRLEC soe Gon 
and saeco Om NT hydro sw sw 
Large shot t t and anny 
. 114 tons of of Sommerfeld track chin 
a wagons, various types. 


10,280 unused tinplate sheets. 
Tenders must be submitted by September 5. 


y pen 





ae 


By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 


Main Location Auctioneers 

August 26-29 Machine tools, ve- M.O.S. Storage Depot, FULLER, HORSEY, 

hicles and —_ Royal Arsenal, Woolwich, SONS & CASSELL 
laneous stores, London, S.E.18 (Dept. L), 10, Lioyd's 
cluding Gineuiiaas Avenue, London, E.C.3. 
and large quantity of (Tel.: Royal 4861.) 
textile goods. 

September 3 Machine tools and Technical Stores , SHOULER *. SON 
miscellaneous stores, Old Dalby, Melton - (Dept. L), 1, Norman 
including :— % ire. Street, Melton Mowbray, 

(Sale at ig Mow- a 

(Tel 1.) 
5 pneumatic power hammers, cutee 5 34in. to 8in., Churchill boring and 
surfacing lathe, shaper, arc welder, cylinder reborer, circular saw benches and 
lades, planers and thicknessers, case nailing machine, pillar and portable 
drills, nut runners, grinders, hacksaw, air compressor, Cincinnati and other 
dividing heads and attachments, hoists, presses, pipe and bolt screwers, crack 
detector, magnetic chucks, Hoffman coat presses, cine and photographic 
instruments, cameras and lens, laundry blanketing and spares, 7} cwt. and 
counter weighing machines, portable runways, beams and tri . gravity 
roller conveyors, slings and thimbies, paint and paint sprayers, engine and 
spares, 40,000 spark plugs, welding rods, 70 radar trailers, timber planks 

and skids, etc. 

September 8-12 Passenger and load- M.O.S. Storage Depot, WALKER, WALTON & 
carrying vehicles, Ruddington, Notts. HANSON ( ae et 

I and Byard Lane, Bridlesmith 
lifting equipment, te, Notti ; 
motor cycles. (Tel.: 47271.) 

September 9 , stores, General Stores Sub- HARRISON & HETH- 

including textiles, Depot, ERINGTON, LTD., 
, small tools, Carlisle. (Sale at County (Dept. L), Botchergate, 
Hall, Carlisle.) Carlisle 
(Tel. : 26292.) 
September 16-17 Miscellaneous stores. Central Ordnance Depot, SIMMONS & SONS 
Didcot, Berks. (Dept. p. 13 12, | agg 
Road, R rg rag 
(Tel.: 25.) 
September 19 Miscellaneous stores, Returned Stores Depot, FENN, WRIGHT & C 
Reed Hall, Colchester. et fe L), 146, tfigh 
reet Colchester, Essex. 
(Tel.: 3171) 


Catalogues, 1s. Od. each (P.O.’s only), available only from the auctioneers shown above. 
SALES BY TENDER 
a ant, Lecated at conveyor type annealing furnace, 
plant 


racking (sub-standard). “Losses 01 We Wormwood Scrubs 
ted at Woolwich, Kinnerley, Shropshire and Kineton, 


Located at Woolwich. 


Applications for tender forms, stating which tender is 


Located at Steeton, near Keighley, Yorks. 
Yeadon, near Leeds. 


ired, oul to nats Se Ser 








VICTORIA 2002/3/4 
Established Over a Century 








FOR SALE 


BIGWOOD TYPE PBC 4-ROLL pe bbcbverse | 
STRAIG 











PLATE BENDING AND NING 
Ssate tos atl sale. C hag rollers 
in. long 9in. diameter, diameter ; 
electrical equipment for 440/3/50, power rise and fali 
to rollers through clutches, s end ss 


with self-support to top pen ga .» &c., from 

F. J. Edwards, Limited, 359, pene Heat, Lenten, 
N.W.1, or 41, Water Street, Birmingham, 3. 
E8292 G 


LORAIN —— 79 at £2400 O.N.O., com- 
45-60ft._ jib, yd. a, fairleads, 


ket boom, sound order. 
JONES TATE 5-ton Petrol- pre 


a eS coe te 


i 


























of Supply, Directorate of Disposals, First Avenue House, High Holborn, London, W.C.1 
E118 3 
| FOR SALE | FOR SALE 
HYDRAULIC PRESSES ABELSON 
Unused 4000-ton HYDRAULIC HEAVY PLATE 
> me OFFER 
18ft. by 1 380 tons, 
HYDRAULIC FORG- 
ING PRESS, ram 31in. dia., admits 8ft. 7in. wide 
1000-ton “4 
ram 27in. dia., bed 40in, by 48in. 


650-ton DO DRAWING PRESS 
by Lake Erie, bed 7ft. Gin. by Gft. 8in., with self- 
contained unit. 
MANY HYDRAULIC PRESSES OF 
ALL TYPES 


REED BROTHERS (ENGINEERING), LTD., 
Woolwich industrial arial state, 
Telephone | Woolwich 7611/6. 


fe 4A. Shin. gauge, 30%. swan neck jib, 8-ton 

‘or . 
auxiliary hoist. 

ABELSON & CO. INEERS), LTD., 


SHELDON, BI HA 
Sheidon 2424. 
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Oil is the Goal 






















A barren stretch of desert coastline with- 








oil lies beneath the unfertile crust, there is 
business there for ships. 

An oil port requires little more than a jetty, 
pipe lines, and a pumping station. Only 
one thing more—a navigable channel of 
sufficient depth. This is work for Simons’ 
dredgers; work they have done before ; 
and are doing now. . 

Whenever engineers can bring oil to the 
coast, Simons can design and build dred- 
gers to open the way for tankers, whatever 





Barges, Salvage and Sludge Vessels, Tugs and 
Kindred Craft with Steam, Diesel or Electric 
Power for Seagoing, River, Harbour and 
Estuary Service. 


WM. SIMONS & CO. LTD., RENFREW, SCOTLAND 








Keys serving to lock out, as well as in, can be regarded also as symbols of freedom from things unwanted. 
in the world of machinery, freedom from breakdown, from inaccurate working, and from the extra expense 


involved by the presence of these two undesirables, gives the best possible security for efficient production. 
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HEADED, PLAIN AND BREO 
KEYS TRADE MARK 
Also manufacturers of 
SOLID AND SPLIT 
TAPER PINS FREDERICK MOUNTFORD (Bham) LTD. 


FREMO WORKS + MOSELEY ST.- BIRMINGHAM, 5 
Telephone: MiDiand 7984 PBX. Telegrams: FREMO, BIRMINGHAM 
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AT 
RUSTON & HORNSBY trp. 
GRANTHAM 


typical of the many BULLOWS 
Spray Booths installed in well-known 
Industrial Plants throughout 

the country. Consulting us incurs 


no obligation. 








——_ Water Wash 
Ys Spray Booth ae 


13 SOUTH MOLTON ST - LONDON, W.1 - TEL. MAYFAIR 2313 
55A BRIDGE STREET - MANCHESTER 3 - TEL. BLACKFRIARS 5670 
61/63 DRURY STREET - DUBLIN - TEL. DUBLIN 73188/9 
70 GILMOUR STREET - GLASGOW C.5 - TEL. SOUTH 2383 


A. BULLOWS & SONS LTD - LONG ST - WALSALL - STAFFS TEL. 5401 
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The whole basis of our 
business has always been 

to supply high pressure 
fittings which will guarantee 
the reliability of pipe line 
systems. Experience of 

high pressure problems has 
brought with it the large 
range of fittings now 
produced by Ermeto. 


arco THAOF * 


Details of high pressure couplings and valves 


BRITISH ERMETO CORPORATION LTD narcrave roa - MAIDENHEAD - BERKS will De cent on request. 


Telephone: Maidenhead 5100 (10 lines) 
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LADY Hercules! 


Who would think a ladybird could carry I5 times its own weight. 
This one is doing it easily and happily.* The load is a 4 m.m. 
Hoffmann Miniature Ball Bearing. Even more startling is the fact 


that this bearing can carry 16,000 times its own weight, viz., 4 Ibs. at 





100 r.p.m. A range of Hoffmann Miniature Ball Bearings is made 
from +" down to 3 m.m. outside diameter, to B.S.I. limits, or if 
required, to specifications A B E C 3, 5 or 7. 


*After the photograph was taken 
the ladybird flew away home 
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—) We at Hall Harding have been steadily 
anticipating and fulfilling the needs 

of the drawing office. Today it is 

for over our proud boast that we can supply 

160 years a anything from a single photo copy to 

a complete print room, from a 

set-square to a complete drawing office 

Small wonder then that for over 

a hundred years, Architects, 


Engineers and Designers have been 


getting in touch with Hall Harding. 


HALL HARDING LIMITED 


STOURTON HOUSE, DACRE ST., LONDON S.W.1 


eS BRANCHES: BATH - BELFAST - BIRMINGHAM 


BOURNEMOUTH - BRIGHTON - CARDIFF - DERBY 








GLASGOW HUDDERSFIELD - LEEDS . LONDON (4) 


MANCHESTER MIDDLESBROUGH, YORKS 





NEWCASTLE-UPON-TYNE - NEWPORT, MON 


PORTSMOUTH - ROMFORD - SOUTHAMPTON 








STOKE-ON-TRENT - WOLVERHAMP,ON 





> *% Telephone: ABBEY 7890 
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the answer to 
every chain question 
including cage chains 


and suspension gear 


PHOTO SHOWS 20 TON GEAR 
AT A LANCASHIRE 


COLLIERY 


Parsons CHAIN COMPANY LTD STOURPORT-ON-SEVERN WORCS £2: STOURPORT 2551 
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